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Professional Service Industries, Inc. 
Michigan Testing Engineers Division 

Wayne Disposal, Inc. 
P.O. Box 5187 
Dearborn, MI 48128 

November 24, 1981 

Attn: Mr. Walter W. Tomyn, P.E. 

Subject: Hydrogeological Study 
Allen Pa.rk Clay Mine 
Allen Park, Michigan 
MTE File No. 406-15046 

Gentlemen: 

Attached please find ten copies of our hydrogeological report 
for the Allen Park Clay Mine Landfill study located in Wayne County, 
Michigan. 

This report has been prepared for inclusion with Ford Motor 
Company's application for a hazardous waste disposal facility operating 
license as required by the Hazardous Waste Management Act 1979, P.A. 64. 

If you should have any questions regarding this project, feel 
free to contact us. 

24355 Capitol Avenue • 

·Very truly yours, 

MICHIGAN TESTING ENGINEERS, INC. 

Marshall P. Austin, P.E. 
Project Engineer 

Randall DeRuiter 
Branch Manager 

Stephen C. Schleede, P.E. 
Chief Soils Engineer 

Detroi~ Ml 48239 • Phone: 313/255-4200 
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INTRODUCTION 

Genera 1 

This report presents the results and recommendations re-

garding the hydrogeological conditions at the Allen Park Clay Mine 

landfill site located in Wayne County, within ·the city lim;-::s of 

Allen Park, Michigan. The report has been prepared as required by~·=,·-~ 

the Michigan Department of Natural Resources in compliance with the 

Hazardous Waste Management Act 1979, P.A. 64 for inclusion with the 

application for hazardous waste disposal facility operating license. 

Authorization to perform this exploration and analysis was 

in the form of a letter agreement dated July 29, 1981 from Wayne 

Disposal, Inc. (operators of Allen Park Clay Mine) to Michigan Testing 

Engineers, Inc. 

Purpose 

The purpose of the hydrogeological study was to determine 

the existing hydrogeological conditions; evaluate the potential 

for degradation of the ground and surface waters; and provide the 

basis for an effective and acceptable monitoring program. 

Scope 

included: 

1 . 

2. 

The scope of work for our services regarding this project 

Installation of five monitoring wells into the water 
bearing aquifer at or near the hardpan soils approxi
mately 75 to 85 feet below the existing grade. The 
wells are to be used for sampling the groundwater and 
for studying the groundwater flow regime. 

Securing soil samples (split spoon sampling in sands, 
shelby tubes in clays) during the well installation at 
intervals of; ten feet to the proposed trench bottom, 
every five feet for the next fifteen feet; then every 
10 feet to the bottom of the boring. Laboratory tests 
performed on selected samples included: permeability 
determination, moisture contents, grain-size analysis 
(sieve and hydrometer) and Atterberg limits determina
tion. 

-1-



---- -- ---- ---------- ----~ ------ ----

FILE NO. 406-15046 
MICHIGAN TESTING ENGINEERS. INC. 

3. Obtain background information including: previous 
site studies, deep oil, water and gas wells, and 
existing hydrological information. 

4. Determine subsurface soils and bedrock, their 
distribution, thickness and characteristics from 
field investigations (both past and present), other 
deep well logs and avai-lable geologic literature; 

5. Determine hydrogeological conditions at the project 
a rea- from a va i 1 ab 1 e domestic ·we 11 1 ogs , previous hy
drogeolo.gical reports ,and from current hydrogeologi
cal information obtained during this study. Deter
mine surface drainage features and subsurface ground 
water flow from monitoring/observation wells and 
establish a subsurface ground water contour map. 

6. Prepare a hydrogeological report including the above 
information and our recommendations for a ground water 
monitoring program. 

Previous Explorations 

Prior to this repo·rt, t~ichigan Testing Engineers, Inc. has 

conducted other subsurface explorations at this site. The results of 

these.investigations were presented under MTE File Numbers 64-8519, 

64-9623, 406-05042 and 401-00115 . Pertinent information from each of 

these reports has been appended. A brief summary of each report follows. 

File #64-8519 - Drilling of ten borings to depths ranging 

from 55.5 to 81 feet below the existing ground surface. Observation/ 

monitoring wells were installed in four of the ten· borings made. Labora

tory _testing consisted of classification ·and permeability determination 

of selected soil samples and chemical analysis of selected water samples. 

File #64-9623 - Permeability tests were conducted on remolded, 

on-site silty clay samples to determine their suitability as a landfill 

- cover (capping) material. 

File #406-05042 - Installation of three, shallow groundwater 

observation wells. 

-2-
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File #401-00115 - Permeability tests were conducted using 

remolded, on-site bulk clay material used for construction of the 

perimeter dike. 

-3-
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DESCRIPTION . OF SITE 

Site Location 

The Allen Park Clay Mine is bounded by Oakwood Boulevard, 

Interstate 94, Outer Drive, Snow Road and M-39 (Southf1eld Road). 

The site is- located· in Wayne County, within the ·city limits of Allen · 

Park, Michigan (See Figures 1 and 2). 

Existing Conditions 

The Allen Park Clay Mine began operations in 1956. The 

233 acre site is owned and operated by Ford Motor Company and pre

sently is accepting only waste material from Ford Motor Company 

operations . A small portion of these wastes are clas-sified as 

hazardous. It is planned to obtain an operating li cense f or 

acceptance of hazardous· wastes for a 16~ acre parcel within the 

site boundary. The limits of this area are shown on Figure 3. 

The types of classified hazardous waste to be disposed of include: 

Emission Control dust/sludge from the primary production of steel 

in elect~ic furnaces (U.A. EPA Hazardous waste No. K061) and De

canter tank tar sludge from coking operations (Hazardous Waste No. 

K087). Currently, only Cell No . 1 within the proposed licensing 

limits is accepting classified hazardous waste. The design elevation 

of the bottom of this cell is approximately +550 (USGS), or about 45 

feet below grade. 

Construction of a clay dike around the perimeter of the 

site is presently near completion. 

Site Drainage 

To facilitate removal of surface runoff at the site, a 

shallow ditch has been excavated partially around the outside of 
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NOTE 5o 

1. General Layout Of Site Facilities 
From Drawing Supplied By Wayne 
Disposal, Inc., Entitled "Allen Park 
Clay 111ine" Dated 9~12~79, Rev. 
5~1~81, Sheet No. c-2 of Drawing 

2. 

No. 79P - 23.6. 

Location And Elev~tlon of Bench 
Marks Obtained From Charles E. 
Raines_ Company 

Bench Mark 
Southwest Corner of Top 
Concrete Lift Station 
Building 
Elevation: +591.24 
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the perimter dike beginning along the Southfield Freeway (M-39) 

traveling northeast to Oakwood outside the clay dike, then southeast· 

along Oakwood around to I-94 where it empties into a temporary 

settli~g pond near Moni.tor Well W-103 before emptying into the Allen 

Drain, located approximately 250 feet southwest of Monitor Well W-103. 

In addition, runoff from non-hazardous areas from within 

the facility are collected by ditches which empty into the perimeter 

ditch described above. A portion of the precipitation which collects 

in Cell No. 1 (where classified hazardous wastes are stored) will be 

used for dust control within this cell and any excess runoff will be 

hauled by tankers to the Ford t1otor Company Rouge Plant. (Presently, 

Ce 11 No. 2 contains no waste and runoff wi 11 be peri odi ca lly pumped to 

the perimeter drainage ditch.) 

The Tyre Drain collects runoff along Snow Road and Outer 

Drive as it travels to south to southeast direction towards I-94. 

Both drains are enclosed as they travel southeast under 

I-94. The Tyre Drain empties into the Allen Drain which eventually 

empties into the Rouge River. A drainage map obtained from the office 

of the Wayne County Drain Commissioner is found on Figure 4. 

From discussions with the Water Management Division of the 

Michigan Department of Natural Resources and others, it was learned 

that no portion of the site is contained within the limits of the 100 

year flood plain of either the Rouge or Ecorse Rivers. 

-8-





(f) 

N 

I-' 
n ---/"\ -

,r,O:;---' '--' )R/YER?p_oUuj}_ 
RoU_.:;-- '-----' -u....:::c-~ ) 
J I 4 

DEARBORN 

.... : ~ :. fi.\':··Lci:' 

R. 10 E. 

"' ;;, 
~ 
~ 

"' '0 

' "> 

19.13 

NORTH WAYNE COUNT 

DRAINAGE MAP 

OFFICE OF 

WAYNE COUNTY DRAIN GOMMISSIONE 

1961 

Figure 4 





r· 
I~ 

! ' 

t: 

' . 
I 

i ' . 

[j 

l. 
' ' 

L 

L 

FIL.E NO. 406-15046 
MICHIGAN TESTING ENGINEERS. INC. 

FIELD EXPLORATION 

Scope 

The field exploration to determine the engineering charac-

teristics of the subsurface materials, included a reconnaissance of 

the project site, making the borings, performing standard penetration 

tests and recovering both split and undisturbed shelby tube samples. 

Five soil test borings have been made, and these were 

drilled to depths ranging from 80 feet to 93 feet below the existing 

ground surface. They were drilled in the locations determined during 

a meeting with Wayne Disposal, Inc., the Michigan Department of Natural 

Resources and Michigan Testing Engineers, Inc. 
' 

The borings were located by means of normal taping procedures 

and are presumed to be accurate to within a few feet. Boring locations 

are shown on Figure 3. After completion of the borings, five PVC moni

tor/observation wells were installed in the bore holes. The installation 

procedure is described in a later section. 

Drilling and Sampling Procedures 

The soil borings were performed with a drilling rig equipped 

with a rotary head. Conventional hollow-stem augers were used to ad

vance the holes. Split spoon samples were obtained in conjunction with 

performing the standard penetration test in accordance with A. S. T.M. 

Procedure D-1586. Undisturbed samples were obtained using thin-walled 

sampling procedures in accordance with ASTM D-1587. Samples were iden

tified according to boring number and depth and transported to the 

laboratory in special containers to protect against moisture loss. 

Field Tests and Measurements 

Penetration Tests - During the split spoon sampling procedure, 

-10-
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standard penetration tests were performed to obtain the standard pene

tration tests were perfonne9 to obtain the standard penetration value 

of the soil. The standard penetration value (N) is defined as the 

number of blows of a 140 pound hammer falling 30 inches, required to 

advance the split-spoon sampler one foot into the soil. The sampler 

is lowered to the bottom of the drill hole, and the number of blows 

recorded for each of three successive increments of six inches pene

tration. (These three values are reported on the boring logs). The 

results of the standard penetration tests indicate the relative density 

and comparative consistency of the soils, and thereby provide a basis 

for estimating the relative strength and compressibility of the soil 

profile components. 

Ground Surface Elevations - Elevations of the ground surface 

and monitor wells shown on the boring logs were determined by field 

engineers using conventional leveling techniques and is presumably 

accurate to within ! 0.01 feet. 

Bench Marks 

The elevation of the ground surface and top of monitor 

wells at W-101, W-102 and W-103 are referenced to the top of the 

railroad spike set in the northeast side of the Edison pole located 

approximately 200 feet west of the Oakwood entrance to the Allen Park 

Clay Mine on the south side of Oakwood Boulevard. The elevation of 

this bench mark was given as +596.80 (USGS). 

Monitor wells and ground surface elevations at W-104 and 

W-105 are referenced to the bench mark established at the southwest 

corner of the top of the concrete lift station building between the 

east and west bound lanes of I-94 on the north side of Outer Drive. 

-11-
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The elevation of this bench mark was given at +591.24 (USGS). 

Elevations of these bench marks were provided by others and 

their locations are shown on Figure 3. 
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!40NITORING/OBSERVATION WELL INSTALLATION PROCEDURE 

The monitoring wells were constructed using 2-inch, threaded, 

schedule 40 PVC pipe. Upon completion of the soil boring, a five foot 

slotted PVC well screen (slot size - 0.01 inch) was attached to the 

bottom of the PVC standpipe and lowered to the bottom of the borehole 

within the sand and hardpan layers. A pea gravel pack was constructed 

around the entire length of the screen and a bentonite seal (approxi

mately 2 feet thick) placed over the gravel· pack within the borehole 

to prevent seepage from above. 

The borehole was then backfilled with the clay spoil from 

the boring operation to the surface with a two-foot bentonite seal 

placed at a depth of approximately 15 feet. Five-inch diameter 

steel casing was placed over the standpipe and grouted in place to a 

depth of about four feet below grade to protect the PVC standpipe. Due 

to the artesian water conditions from the deep aquifer, the well and 

steel casing are approximately 10 feet above the existing grade. Locking 

caps were provided to reduce the potential for vandalism. A typical 

cross section of the well construction is shown on Figure 5. 

Upon completion of the .well installation, the wells were 

developed by flushing (with clean water) any soil fines or other 

foreign material from within the well casing. Subsequently, the well 

casing, ground surface and ground water elevations were determined at 

each well and are shown on Table 1. Upon development of Well No. W-102, 

it was discovered that the well was (and presently, still is) flowing 

and, therefore, to properly determine the ground water elevation, a piece 

of PVC casing (approximately 3 feet in length) must be coupled to the 

existing casing to permit the water level to stabilize. The extension 

-13-
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should be left in place approximately one week prior to obtaining 

a reading, to account for hydraulic lag. 
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TYPICAL WELL CONSTRUCTION 

Vented PVC Cap 
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Bentonite Clay Sea 1 
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Six inch Bore Hole 
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ALLEN PARK CLAY MINE 
~ 

MONITOR WELL - WATER LEVEL READINGS n 
X 

Ground Water{J) Ground Water( 3) 
ii 

Ground Water(2) 
~ 
z 

Well Elevation(]) 
~ 

Well Ground Elevation Elevation Elevation ~ 
Number Elevation, Ft. USGS 11-4-81 5-29-81 3-26-81 z 

Q 

2 595.1 600.76 600.67 600.44 600.21 "' z 
Q 

z 

5 595.7 605.92 605.09 604.62 604.49 
.. .. 
:u 
!" 

7 594.1 597.35 591.01 593.23 594.14 z 
fl 

10 593.4 603.03 601.81 601.93 601. 56 

' I W-1 01 593.9 601.47 601.21 
~ 

"' 603.22(4) I W-102 591.3 600.81 

W-103 593.9 605.06 603.52 

IH04 594.1 603.82 603.81 

W-105 594.5 604.08 603.86 

(l) Well Elevation is recorded as top of standpipe. "I] 

(2) Data Recorded by Michigan Testing Engineers, Inc. 
;= 
Ill 
z 

(3) Data obtained from Michigan Department of Natural Resources. 
p 

(4) Well extended temporarily to obtain water level. ~~ 
' ~ 

01 
0 
.!> 

TA8LE 1 . "' 
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LABORATORY TESTING PROGRAM 

The laboratory testing program included supplementary visual 

classification, and water content determinations on all samples. Selected 

samples were subjected to dry unit weight determination, Atterberg limit 

tests (ASTM D-423 and D-424), grain size analyses (ASTM D-422) and permea

bility determination. 

All phases of the 1 aboratory testing program were conducted 

in general accordance with applicable ASTM Specifications, and the 

results of these tests are found on the accompanying boring logs and/or 

on Table 2 which follows. 
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Allen Park Clay Mine 
Allen Park, Michigan 

SOIL CLASSIFICATION SUMMARY 

Boring Sample f4oisture Atterberg Limits 
Number Depth ,Ft. Content,% LL Pt PI 

W-103 10 27.6 45 23 22 

20 26.8 28 17 11 

30 17.6 25 15 10 

35 18.8 24 14 10 

40 19.9 25 15 10 

45 20.1 28 16 12 

55 20.5 30 16 14 

65 23.3 32 17 15 

75 22.3 28 17 11 

85 16.0 26 15 11 

W-104 5 26.3 

10 31.1 47 23 24 

20 38.5 52 23 29 

30 19.5 25 15 10 

35 ·19. 5 26 15 l1 

40 19.5 25 15 10 

45 18.7 24 15 9 

55 22.0 31 17 14 

65 26.0 35 17 18 

75 8.8 

80 19.0 

*Indicates Unified Soil Classification 
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Penneability USC* 
em/sec Classification 

2.4 X 10-8 

3.0 X 10 -8 

2.3 X 10-8 

2.3 X 10-8 

Sheet 2 of 3 

Table 2 
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Allen Park Clay l~ine 
Allen Park, Michigan 

SOIL CLASSIFICATION SUMMARY 

Boring Sample l~oi sture Atterberg Limits Permeability USC* 
Number Deeth, Ft. Content 2% LL .·PL PI em/sec Classification 

W-105 10 29.8 40 . 21 19 CL 

20 33.9 38 19 19 CL 

30 20. 1 25 15 10 CL 

35 19.7 30 15 15 CL 

40 20.4 25 16 9 CL 

45 20.8 30 16 14 2. 3 X 10-8 CL 

55 21.5 31 15 16 CL 

65 25.6 34 20 14 3.2 X 10-B CL 

Additional lab data from past studies is included ·in Appendices C, E and F. 

*Indicates Unified Soil Classification 

-20-
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GEOLOGY 

The present surface features of the area around southeastern 

Wayne County were formed during the Wisconsin stage of the Pleistocene 

glaciation. The Allen Park Clay Mine is situated within a glacial lake 

plain that was created when.cg,;l~~l meltwater became impounded between 

the moraines to the northwest and the receding Huron - Erie ice lobe 

to the southeast. 

The surficial soils as shown on Figure 6 indicate deposits 

of either Lacustrine and Delta sand towards the northern half of the 

site and Lacustrine clay over the remainder. This, in general, was 

verified by the deposits of sand found at shallow depths at boring's 

W-101, W-102 and. W-103 and the· lack of a shallow sand deposit at W-104 

and W-105. 

The variation in composition and thickness of the glacial 

soils can be extreme for the glaciated area of southeast.Nichigan. 

However, the soils encountered at the project site consists pre

dominantly of silty clays with varying amounts of fine sand with 

occasional pebbles or fine gravel. The overburden material as shown 

on Figure 7 is generally anywhere from 80 to 100 feet thick as 

confirmed by soil borings and other available geological information. 

The elevation of the bedrock surface within this region is · 

likely to be irregular due to erosion both prior to the glacial epoch, 

and from later repeated.g1acial advances. Figure 8 reveals a difference 

in bedrock elevation of up to 25 feet across the Allen Park site. The 

type of bedrock immediately below the site consists of Middle Devonian 

Dundee Limestone approximately 75 to 100 feet in thickness underlain 

by 250 to 350 feet of Detroit River Dolomite of the same geologic 

-21-
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period fSee Figure 9). For additi ona 1 detailed information refer to 

the deep well logs in Appendix H obtained from the Michigan Department 

of Natura 1 Resources. (Please note that the deep we 11 1 ogs were used 

only as a guide sine~ no known deep wells exist within approximately 

1 or 2 miles of the site,) 
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GLACIAL FEATURES OF 

WAYNE COUNTY, MICHIGAN 

LEGEND 

Early Alluvium 

Muck. and Peat 

Pleistocene terraced Stream Grovel 

Margin of Water-laid Moraine now veneered with lacustrine 
sediments; barbs point toward feature 

Margin of Former Oeltoi barbs ~oint toward feature 

Beach Sand; includes some dune sand 

G!octol Lake Shorelinesi dashed line where doubtful or 
poorly defined 

Clay RidQes 

Compiled by J. Eric Salsburg and Andrew J. Motola from the works of 

w. H. Sherzer (1911}, and I. C. Russell and Fronk Leverell {1903). 

Moraines 

Ground Moraines 

Kames 

Outwash and Glacial Channels 

Lacustrine and Delta Sand 

Lacustrine Clay 

Lacustrine and Delta Loom 

Boulder Betts 

Figure 6 
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GLACIAL DRIFT THICKNESS MAP OF 

WAYNE COUNTY, MICHIGAN 

by 

ANDREW J. MOZOLA 

and 

EUGENE I. SMITH 

Woyne Sto1e University-1967 
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Sc:Oii! in Miles 
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TOPOGRAPHY OF THE BEDROCK SURFACE 

OF WAYNE COUNTY, MICHIGAN 

0 

by 

ANOREW J. MOZOLA 
Wdyne State Univenity-1967 

2 3 

Scale in Miles 

CONT()(JR INTeRVAL- i!5 FeeT 

NOTES 

4 5 6 

' I 

0 TeST BORINGS ANO WeLLS ReACHING OR PeNeTRATING 8eOROCK: 

e rEST BORINGS ANO W£J..LS NOT REACHING 8~0~0CK. 

0 SeOROCK eLeVATIONS FROM SeiSMIC OATA. 

-25-

' ' ' ' 

I 
I 

... 
' ' ' ' 

Figure 8 



f' 
I 
L-" 

[J 

L .· 

r· 
I 

( . 
I 

1.-

[ 

L 

MICHIGAN TESTING ENGINEERS. INC. 

LEGEND 

COL[}WATrR SHAL£ 

SUNSJRY SHALE 

BEREA SANDSTONE 

BEOFORO SHALE 

ANTRIM SHAL£ 

OUNOff LIMESTONE 

OETf/Oir RIVER 00/.0MITF: 

SYLVANIA SANOSTONE 

BEDROCK GEOLOGIC MAP 

OF WAYNE COUNTY, Ml CH IGAN 

0 3 • 
Scale in Mi!es 

~ ''cENTENNIAL MAP OF SOJTHERN PENNINSULA 

OF MICHIGAN" Mth modificalions bas,ed on new data. C arto

~pfty by Don 11( Wolchalf, Deporlf'flenf of Geology, Wayne 

State l.lriversily, Detroit, Michiqan, 1968. Revision of con

tacts by Andrew J. Mozolo. 
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SUBSURFACE CONDITIONS 

General 

The type of foundation materials encountered have been 

visually classified and are described in detail on the boring logs. 

The results of the field penetration tests, water level observations, 

laboratory water content, Atterberg limits and unit weight determina

tions are presented on the boring logs. Representative samples of the 

soils are now stored in the laboratory for further analysis if desired. 

Unless notified to the contrary, all samples will be disposed of after 

three months. 

The stratification of the soils as described herein, and as 

shown on the boring logs represents the soil conditions in the actual 

boring locations; other variations may occur between the borings. Lines 

of _demarcation represent the approximate boundary between the soil types, 

but the transition may be gradual. 

It is to be noted that, while the test borings are drilled and 

sampled by experienced drillers, it is sometimes difficult to record 

changes in stratification within narrow limits especially at great 

depths. In the absence of foreign substances, it is also difficult 

to distinguish between discolored soils and clean soil fill. 

Description of Foundation Materials 

The following discussion is based upon subsurface information 

obtained from the soil boring data gathered from current and past geo

technical studies by Michigan Testing Engineers, Inc. at the Allen Park 

Clay Mine. 

The soils encountered within the upper 10 to 15 feet at the~ 

boring (well) locations consist of either a fine to medium brown sand, 
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a b1·own to gray silty clay or a mixture of these two soils types. The 

cohesionless soil types are generally loose to medium dense in consis-

tency while the more cohesive soils are medium to stiff. Below these 

soils, a layer of gray silty c1ay was encountered and this stratum 

continues to a depth ranging from about 72 feet to 86 feet below the 

existing ground surface. This silty clay stratum contains, in general, 

15 to 25 percent sand ( 4. 75 mm - 0. 074 mm) and usually not more than 

five percent fine gravel (>4.76 mm). The natural water content of 

this layer ranges from about 15 to 40 percent, with the average near 

20 percent. Results of Atterberg limits determinations reveal liquid 

limits (LL) and plastic indices (PI) ranging from 17 to 52 percent and 

7 to 29 percent, respectively. The majority of the samples, however, 

showed an average LL of about 28 and a PI of about 12. Classification 

of this material by the Unified Classification System indicates this 

soil to be predominantly a (CL) soil (Inorganic clay of low to medium 

plasticity). Within this strata, occasional zones of borderline (ML-CL) 

soils are present and one test confirmed a zone of (CH) soil. (A 

description of the Unified Classification System is found on Figure 

1 0). 

Eleven permeability tests were performed on selected shelby 

tube samples obtained from the silty clay stratum.during the current 

field investigation. Results of these tests indicate the coefficient 

of permeability ranges from 1.8 x 10-8 em/sec to 4.1 x lo-B em/sec. 

(Results of permeability tests from previous investigations are found 

in Appendices C, E and F.) 

Below the silty clay, a layer of gray, saturated medium sand 

(SP) with a trace of fine gravel was encountered ranging from_about one 

-28-
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TABLE 2.16 UNIFIED SOIL CLASSIFICATION SYSTEM. (ASTM 0·2487) 

Maior Divisions 

0 
.9:--. 
~-:1 -· • > 

7 • 
"' 0 =-= 
~ g 
~-0 0 :. 
o:; 

GW 

GP 

Typical Names 

Well...graded gravels. gravel-sand mix

tures, little o_r no fines 

Poarlv graded gravels, gravel-sand mix

tures, little or no fines 1 

~-

~ 
l: .. 

Laboratory Classification Cri~ria 

060 l~ol2 

c;, • - greater than 4; Cc = between 1 and 3 
0 10 0 10 X 0 60 

-5 
-~ Not meeting all gradation requirements for GW .• 

I 

i ·! 
'i8"" = ea~ ~----4----r-4------------------------------, CJi; .. c 

·~ 

• -~ 
·~ 

,;g 
~ f-------------~-------------1 o.'-'. 

.&! .r:. ~ 5 d 

~ ~ ..c ~ 00 GMa r- SiltY gravels, gravel-sand-silt mixtures 

;~ ·i~.S u 
0 ... 011 - d 
! ~ ·g 0 GC Clayey gravels, gravel-san -clay ·mix-

e a tures 
<;)C. 

:> 
• 

-c;§ 
0 0 
~ 0 

0 -• 0 • • u: 
::; 

sw 

SP 

Well ..graded sands, gravelly sands, little 

or no fines 

Poartv graded sands, gravelly sands, 

little or no fines 

,,.. 
a o • z 
.;; ~ 
C:-5 
·;; ... -. ~= 
E • 

_g ~ 
'"i .9 
> -• u -. ~-.,: 
0 • •• 
'0 .5. 
o•-. • 0 • 

"'.en. '; 
!, a ~ Atterberg limits below" A" 

Q,; u· :.§ ,_'_;n_•_•_,_•_._'-_'_•_"_'"-"-"-•---1 
AbOve "A" line with P.l. 
between 4and 7 are border • 

line cases requiring use of 
dual svmbOis 

{!! t.:J ~ t 

?i ::~r ~ 
{!It!!~ 

Atterberg limits below "A" 
line with P .1. greater than 7 

D~o !DJol
2 

c;, = - greater than 6; ~ = between 1 and 3 
0 10 0 10 X 0 60 

Not meeting all gradation requirements for SW 

-. 0 
~ gt~ ~ 

~ ~~:Eu 
o 0::::1 L~ ~ ~ 10 5 all- Atterbe....,timiUabove"A'' 

SMa r- Silty sands, sand-silt mixtures ;: all 'i ;: c. c . .., 

:.§ 5-.:; , __ ..J.."-i,.-----------------1· ~ c.;;: Q. ~ ~ ,_"_"_•_o_,_._.~_._,._,_._,_._._"_. __ -1 
Limits plotting in hatched 
zane with PJ. between 4 
and 7 are borderline cases 
requiring use of dual sym. 
bois 

-=~~r ~a·af.Oc~r 
"i ..o. " SC Clayey .ands. sand-clay mixtures all 0'1.!! c ~~:~ c. 

.5,.5. U~£N 
-a·~o e'O~ ... =.-

~a ~~:~os 
cnc. Qim::...l::if.O 

~ 00~ 

0 

•• >~ 

.!!!!': 
0 -., .. 
oo·-

=~ 
in:E , 

.!2' 

= 

ML 

CL 

OL 

MH 

CH 

Inorganic silts and very fine sands, 

rock flour, silty or clayey fine sands, 

or clayey silts with slight plasticity 

Inorganic clays of low to medium 

plasticity, gravelly days, sandy days, 

sil_tv clays, lean clays 

Organic silts and organic silty clays of 

low plasticity 

Inorganic silts, micaceous or diatoma· 

ceous fine sandy or silty soils, elastic 

silts 

Inorganic clays of high plasticity, hit 

clays 

60 . 

so 

• 40 
• ., 
.5 
!> 
:g 30 

£ 20 

Atterberg limits above "A" 

\ine with PJ. greater than 7 

P!asticity Chart 

v CH 
/ 

i/ 
··~ ...... OHand MH 

CL v 

l/ 

OH Organic clays of medium to high 

plasticity, organic silts 

101--
/ 

CL-ML 

I/ 
Mland 

0 
.OL 

0 10 20 30 40 50 60 70 80 90 100 

Pt Peat and other highly organic soils 
Uquid limit 

•oivision of GM and SM groups into subdivisions of d and u are for roads and airfields only. Subdivision is based an An.rberg limiu; tuffix d used vwn·an 

L.L. is 28 or Ins and the P .I. is 6 or less; the suffix u used when L.L. is greaHit than 28. 

baorderline clauitications. usad for soils pOSMaing charac:uristics of tVIIO groups, are desiQnat..::l by combinations of group svmbols.. For example: 

GW-GC, wall-gr•ded gravel-sand mixture with clay binder. 

-------.,....~ ·-~,--

Figure 10 
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to six feet in thickness. This sand, in general, overlies an extremely 

dense layer of silty sand and clay (Hardpan). At boring (well) W•104 

the sand layer, approximately 6 inches thick, is apparently sandwiched 

between two layers of the hardpan soils with the upper layer approxi

mately 2~ feet thick. At W-101, the hardpan layer encountered was 

about one foot thick, underlain by a very stiff, very silty clay. 

(Detailed soi 1 boring logs are presented in Appendix A. A 

summary of laboratory test results was included previously on Table 

2) . 

-3.0-



FILE NO. 406-15046 
MICHIGAN TESTING ENGINEERS. INC. 

GROUND WATER 

General 

Except for a minor water table encountered within the shallow 

sand layer near the. surface at W-102 and W-103,. the only other ground 

water encountered during this investigation was within the sand and 

hardpan layers below the thick deposit of silty clay. The elevation 

at which this aquifer was encountered ranged from +505 (W-102) to +522 

(W-105). This lower water bearing stratum is an artesian aquifer with 

static water levels reaching a height of up to 12 feet above the existing 

ground surface. From available literature, it is believed that this 

aquifer is recharged within the belt of moraines near west and northwest 

Wayne County. Figure 11 (taken from U;S.G.S. survey, circa: early 1900's) 

shows a contour map of artesian water in an area southeast of the Defiance 

Moraine. The artesian head is shown by lines of equal pressure. From 

this figure, the hydraulic gradient was calculated to be decreasing at a 

rate of approximately 3 to 4 feet per mile in an east-southeast direction. 

The static ground water elevations recorded at the monitor wells on November 

4, 1981 are shown on the Ground Water Elevation Map in Figure 12. The 

recorded values show the general trend of groundwater eminating near Well 

No. 5 and flowing outward toward the other wells, and especially towards 

localized low areas near Well No. 7 and 2. 

It is believed that the regional trend of ground water flow in 

this area is in the east-southeast direction, as shown on Figure 11, 

however, the water level readings shown on Figure 12 indicate ground water 

flow towards localized depressed areas near Well No's. 2 and 7. As more 

data becomes available, this condition can be verified. 

It should be noted that the static water levels recorded at 
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NOTES: 

l. General Layout Of Site Facilities 
From Drawing Supplied By Wayne 
Disposal, lnc., Entitled "Allen Park 
Clay Mine" Dated 9-12-79, Rev. 
5-1-81, Sheet No. c~z of Drawing 
No. 79P - 23.6. 
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the site monitor wells are very similar to those shown on the artesian 

water contour map which may indicate a fairly consistent hydraulic con

dition exists within this aquifer. Also, permeability can vary within 

a confined aquife:- due to local change~ within lithology and therefore 

the piezometric surface may not be a smooth plane, but rather somewhat 

irregular. 

Ground Water Qua 1 i ty 

The latest chemical analyses of water samples obtained from 

the observation/monitoring wells at the Allen Park Clay Mine are shown 

on Table 3. Listed are all current wells, both within the deep and 

sha 11 ow aquifer, used to monitor both hazardous and non-hazardous 

landfilling operations. Listed on Table 3 (sheet 1 of 3) are the 

parameters for which the EPA has established interim drinking water 

standards. In general, the measured levels are at or below the 

established limits except for a few of the metals. At Well No. 20 

(located within the deep aquifer), the measured level of cadmium was 

0.24 mg/1; the EPA interi111 standard is 0.01 mg/1. It was suggested. 

by Canton Analytical Laboratory (who performed the test) that the high 

cadmium level may be from the interior of the galvanized well standpipe. 

(It should be noted that cadmium levels at·W-2 determined by the DNR 

during December, 1980 were below 0.020 mg/1.) 

In addition, levels of lead at Well's W-25, 55 and lOS ranged 

from 0. 065 to 0. 22 mg/l, which have exceeded the EPA interim standard of 

0.05 mg/1. 

Other parameters analyzed from monitor well samples are included 

on sheets 2 and 3 of Table 3. Currently, no established EPA standards 

are available for these parameters. 
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As additional ground water data becomes.available, parameters 

which have exceeded recommended limits can be verified. (Refer to 

the ground water r~onitoring Program section for the well sampling 

schedule and parameters to be analyzed). 

Useability of Aquifers 

Shallow Aquifer- The Michigan Department of Public Health 

does not pennit drinking water wells to be located less than 25 feet 

below the ground surface. Since the upper, shallow aquifer was found 

to be generally less than 10 feet below grade, this aquifer is not a 

useable source of drinking water. 

Deep Aquifer- The lower aquifer is l0cated approximately 

70 feet below the existing grade at the Allen Park site. Chemical 

analyses of ground water samples show this source to water to be 

highly mineralized. In addition, a few of the parameters for which 

the EPA has drinking water standards have been exceeded. Therefore, 

to use the lower aquifer as a source of drinking water would probably 

require treatment. 

From discussions with the Wayne County Department of Environ

mental Health and the City of Allen Park Water Board, it was learned 

that no known water wells within Allen Park exist and that both resi

dential and commercial water service are supplied by the city of Detroit. 
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PARM1ETER 

Arsenic, As 

Bari urn, Ba 

Cadmium, Cd 

Chromium, Cr 

Flouride, F 

Lead, Pb 

Mercury, Hg 

Nitrate as N, N03 

c~lenium, Se 

'> .lver, Ag 
-
~="rJrin 

lindane 

l<lethoxychlor 

Toxaphene 

2, 4-D 

2, 4, 5- TP Silvex 

Radium, Ra 

Gross Alpha pCi/1 

Gross Beta pCi/l 

~!.iform Bacteria /100 rnl 

W-25 ( 1 

-

-

KO 02 

K0.05 

-

0.095 

-

0.02 

-

-

-

-

-

-

-

-

-

-

-

1<-2d 2
) W-55 W-50 

K0.0003( 4 ) - -

KO. l - -

0.24 K0.02 K0.02 

KO 01 K0.05 K0.01 

0.94 - -

KO .05 0.22 8.05 

KO 0002 - -

KO. l 0.04 KO. I 

K0.0003 - -

KO.Ol - -

KO. 0002 - -

K0.004 - -

KO.Ol - -

K0.005 - -

KO. 1 - -

KO.OOl - . -
K5 - -

K5 - -

K5 - -

2 - -

(l)W-25: Indicates Well No. 2 located within the Shallow Aquifer. 

( 2)W-2D: Indicates Well No. 2 located with the Deep Aquifer. 

( 3 ) "EPA Interim Primary Drinking Water Standards", Federal Register, 
Appendix Ill, Part 265, p. 33257, May 19, 1980. 

(4 ) K: Indicates "less than" value shown. 

GROUND WATER QUALITY ANALYSIS 
{Values in mg/1 unless otherwise noted) 

W-70 

-

-

K0.02 

K0.01 

-

K0.05 

-

KD. I 

-

-

-

-

-

-
-

-

-

-

-

WELL NUMBER 

W-105 

-

-

K0.02 

K0.05 

-

0.065 

D. 15 

-

-

-

-

-

-

-

-

-

-
-

-

W-100 W-101 D w- 102 o W- 103 D w- 104 o W-105 D WilTS (Mg/1) (J) 

- - K0.0003 KO. 0003 KO. 0003 - O.ll~ 

- - ~0.1 KO. 1 KO. 1 - I. 0 

K0.02 - KO.OI KO.OI K0.01 - 0. 01 

KO.Ol K0.01 KO.Ol KO.Ol KO.Ol K0.01 0.05 

- - 1.42 1. 31 1. 31 - 1 . 4 - 2. 4 

K0.05 K0.05 K0.05 K0.05 K0.05 K0.05 0.05 

- - K0.0002 K0.0002 K0.0002 - Q. 002 

KO.l K0.1 K0.1 KD.1 K0.1 KO. 1 10 

- - K0.0003 K0.0003 K0.0003 - 0.01 

- - KO.Ol K0.01 KO.Ol - 0 05 

- - K0.0002 K0.0002 K0.0002 - 0. 0002 

- - K0.004 K0.004 K0.004 - 0. 004 

- - KO.Ol KO .01 K0.01 - 0.1 

- - K0.005 K0.005 K0.005 - 0.005 

- - K0.1 K0.1 K0.1 - U. I 

- - K0.001 KO. 001 K0.001 - 0.01 

- - K5 K5 K5 - 5 

- - K5 K5 K5 - 15 pCi/1 

- - K5 K5 K5 - 4 f~i 11 i rem/yr 

- - 4 K2 4 - l/100 rnl 

Notes: 

I. Parameters listed in this Table represent a composite of the latest results of samples 

tested on one of the following dates: 
A.- December 1980 by: Michigan Department of Naturcl Resources 
8.- October 1981 by: Canton Analytical Laboratory 

II. Additional water quality data from previous studies is found in Appendix F. 

III. Well No's W-101 through W-105 were constructed using PVC pipe while the remainder were 

constructed using galvanized pipe. Sheet 1 of 





Allen Park Clay Mine 
Allen Park, Hlchigan 

PARAMETER 

Alkalinity 

Anmonia NH3 

BiCarbonate, HCU3 

Calciun, Ca 

Car·bonate, C03 

Chloride, Cl 

COD 

Copper, Cu 

Cynaide, CN 

Hardness 

Iron, Fe 

Magnesium, Mg 

Manganese, J1n 

Ni eke 1, Ni 

Nitrite, N02 

Nitrogen (Organic) 

PCB A-1242 

PCB A-1254 

PC8 A- 1260 

'---· 

See Sneet 1 of 3 for Notes. 

W-25 

157 

0.48 

192 

300 

0 

91 

15 

0.19 

K0.005 

-

3.7 

100 

-

K0.05 

K0.01 

0.50 

K0.0001 

KO. 0001 

K0.0001 

W-20 W-55 W-50 

164 255 640 

0.5 0.12 0.3 

200 315 675 

200 340 lO 

0 0 53 

150 1200 126 

2.6 84 3.8 

K0.02 0.04 0.2 

KO.OOS K0.005 KO.OOS 

1600 - BOO 

K0.03 4.6 K0.03 

160 100 160 

K0.01 - -

0.05 K0.05 KO.OS 

0.002 K0.01 K0.002 

0.60 0.42 0.29 

K0.0001 K0.0001 K0.0001 

KO. 0001 K0.0001 K0.0001 

KO.OOOl K0.0001 K0.0001 

GROUND WATER UALITY ANALYSIS 
(Values ln mg/ un ess otherwise noted) 

WELL NUMBER 

W-70 W-105 W-lOD W-1010 W-1020 

92 127 1f4 - -

0.75 0.42 o,.s 0.5 0.5 

0 155 225 - -

370 280 370 190 160 

22 0 0 - -

150 180 150 135 130 

1.9 20 7.0 1.6 0.6 

K0.02 0.13 0.12 - -

0.019 K0.005 KO.OOS - -

950 - 1650 1050 1750 

K0.03 8.0 0.24 K0.03 K0.03 

. 24 90 200 140 210 

- - - - K0.01 

K0.05 KO.OS K0.05 - -

K0.002 0.01 K0.002 0.004 0.002 

0.42 0.54 0.26 - -

K0.0001 K0.0001 K0.0001 - -

K0.0001 K0.0001 K0.0001 - -

K0.0001 K0.0001 K0.0001 - -

-·--

-

W-1030 W-1040 W-1050 LIMITS 

- - - Currently, the EPA has not establishe1 
water quality limits for these para-

0.40 0.5 0.40 meters. 

- - -
37 310 330 

- - -

25 140 145 

1.6 l.O l.O 

- - -

- - -

160 1500 1500 

K0.03 0.32 1.4 

8.2 180 150 

K0.01 0.06 -

- - -

K0.002 K0.002 Ko.po2 

- - -

- - -

- - -

- - -

' 
--· 
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. .l.llen Park Clay Mine 
Allen Park. Michigan 

PARAMETER 

pH 

pH 

pH 

pH 

Phenol 

Potassium, K 

Resistivity- Tf 

Sodium, Na 

Specific Conductivity, fMhos/cm 

Specific Conductivity, fll~flos/ em 

Specific Conductivity,fMhos/cm 

Specific Conductivity, jlf>lhos/cm 

Sulfate, 504 

5u lfi de, S 

Total Organic Carbon 

Total Organic Carbon 

Total Organic Carbon 

Total Organic Carbon 

Tot a 1 Organic Halides 

Total Organic Halides 

Tot a 1 Organic Ha 1 ides 

Total Organic Halides 

Volatile Hydrocarbons 

Zinc, Zn 

W-2S 

7.8 

-

-

-

0.029 

3.3 

1900 

100 

2200 

-

-

-

1000 

0.02 

5.8 

-
-

-

-

-
-

-

u(1) 

9.5 

;, 
1

) Indicates Parameter was Undetected * Unknown Non-Halogenated Hydrocarbon 

• 

W-20 W-55 W-50 

7.7 7.2 9.6 

8.0 - -
7.9 - -

. 8.0 - -

0.008 K0.005 0.021 

5.3 1.5 4.2 

1800 3100 1000 

110 380 100 

2500 4100 1550 

2400 - -

2200 - -

2200 - -

1050 200 240 

2.6 K0.02 0.28 

7.7 24 9 

7.0 - -
7. 7 - -

7.6 - -

0.005 - -

K0.005 - -

K0.005 - -

KO. 005 - -

u * u 

26 14 15 

GROUND WATER QUALITY ANALYSIS 
(Values in mg/1 unless otherwise noted) 

WELL NUMBER 

W-ID W-10S W-100 W-101 D 

10.0 7.6 7.8 7.1 

- -- -

- -- -
- -- -

0.023 0.005 0.009 -

19 2.5 4.9 -
1400 1700 2900 

120 95 90 120 

2250 2150 3000 2400 

- -. - -

- -- -
- -- -

1300 830 2100 1250 

0.18 K0.02 0. 7l -
7 6.1 7 ll 

- -- -

- -- -

- -- -

- -- -
- -- -

. 

- -- -

- -- -

u u u -

0.065 10 . 37 -

W-1020 W-1030 W-1040 
8.4 8.6 8.0 

8.1 8.3 8.0 

8.1 8.4 8.0 

8.1 8.5 8.1 

KO .005 K0.005 K0.005 

- - -

- - -

lOG 6.0 100 

2500 300 2550 

2450 300 2500 

2300 300 2400 

2300 300 2400 

1200 46 1350 

- - -
5.6 5.6 6.0 

6.0 6.0 6.8 

5.6 5.6 6.6 

6.6 6.6 6.6 

0.0083 0.0308 K0.005 

0.0063 0.0302 K0.005 

0.0073 0.0311 K0.005 

0. 00886 0.0290 K0.005 

- - -

- - -

See Sheet l of 3 For Additional Notes. 

W-1050 LIMITS (l<g/1) 
7 .l Currently, the EPA has not 

established water quality limits - for these parameters. 

- . 
-

-

-

-

90 

2600 

-

-

-

1300 

-

ll 

-

-
-

-

-

-

-

-

-
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SUMMARY CONCLUSIONS AND RECOMMENDATIONS 

Genera 1 

The results of this study indicate the geologic and ground 

water conditions at the Allen Park Clay Mine will permit the continued 

safe storage of the classified hazardous wastes. Soil borings made 

during the present and past studies reveal a thick, uniform silty clay 

layer (classified as predominantly a CL soil) which extends downward to 

an elevation ranging from +505 to +522 at the boring locations. Currently, 

the base elevation of Cell No. 1 is approximately +550. Therefore, the 

thickness of the clay layer below the cell is generally in excess of 25 

feet. Laboratory permeability test results of undisturbed shelby tube 

samples of this silty clay layer from past and current studies at this 

site did not exceed 6.0 x lo-8 em/sec. 

In addition, no apparent continuous or extensive sand layers 

are present within this silty clay layer as confirmed during classifica

tion of secured soil samples. 

Below the silty clay layer exists a lower, confined artesian 

aquifer with a static water level that, in general, rises to an elevation 

of +591 to +605 at the· monitor wells. It is extremely unlikely that any 

leachate from the landfill will reach this aquifer, since there is a 

positive upward flow from the aquifer. The combination of the uniform, 

thick low permeable clays and the upward flow of ground water has created 

highly favorable conditions for containment of the hazardous wastes. 

Ground Water Monitoring Program 

Well No. 2 has been designated as the upgradient well and well 

number's W-102, W-103 and W-104 will be used as the downgradient wells 

for purposes of monitoring the ground water as required for the hazardous 

1andfi1ling area. Additionally, it is recommended that Well No. 5 also be 

-39-
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used as an upgradient well since the static water level at this location 

within the lower aquifer had the highest recorded elevation of the deep 

monitoring wells. 

It is reconrnended that the proposed RCRA rules regarding 

groundwater monitoring for hazardo.us waste facilities published in 

the May 19, 1980 Federal Register (Parts 265.91 through 265.94, pp 

33240-42) be used as guidelines for monitoring the groundwater at 

Well No's. W-2, W-5, W-102, W-103, and W-104 at the Allen Park Clay 

Mine. The parameters and sampling schedule as outlined in this 

document follows: 

l) Parameters for which·the EPA has drinking water 
standards: 

Arsenic 
Barium 
Cadmium 
Chromium 
Flori de 
Lead 
Mercury 
fii tra te as N 
Selenium 
Silver 

Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2, 4-D 
2, 4, 5-TP Silvex 
Radi urn 
Gross Alpha 
Gross Beta 
Coliform Bacteria 

Concentrations of the above parameters should be tested on 

a quarterly basis for the first year. 

II) Water Quality Parameters: 

III) 

Chloride 
Iron 
Manganese 

Phenols 
Sodium 
Sulfate 

Contamination Indicators: (At least four replicate measure
ments must be obtained for each sample). 

pH Total Organic Carbon 
Specific Conductance Total Organic Halogen 

After the first year, ground water quality parameters (Part II) 

must be analyzed at least annually and the Contamination Indicators (Part 

III must be analyzed at least semi-annually. 

-40~ 
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Ground water elevations should be determined at each monitoring 

well when sampling for chemical analysis. (Depending upon the climatic 

conditions and seasonal fluctuations within the aquifer, one or more of 

the monitor wells may be flowing. Therefore, to obtain a true ground 

water level, the flowing well must be extended with a coupled section 

of PVC pipe to allow the water level to stabilize. The well should 

be allowed to stabilize for at least one week to account for hydraulic 

lag prior to monitoring.) 

The remainder of the monitoring wells should be sampled and 

analyzed for the standard parameters as required by the Michigan 

Department of Natural Resources for Type II Landfills. 

Additionally, it is recommended that samples of the hazardous 

waste leachate be analyzed for the same parameters as outlined above for 

ground water samples for purposes of comparison. 

-41-
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APPENDIX A 

CURRENT LABORATORY TEST RESULTS 

·GRAIN SIZE PLOTS 

J 
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MICHIGAN TESTING ENGINE!::IlS, INC. 
LOG OF SIIIL BORIIIG !ill. __ -_:W::..-...:1:.::0~1 ____ ·--------------

CONSUlnNG ENGlNE£RS IN SOilS & FOUNOAnONS 

JOB NO. _4:_:0..:6_-1:_:5:_:0_:.46;:_ _________ _ 

SURFACE ELEV. 
+593.9 DATE 8-6-81 

!Sample 
& Tv1111 Depth Lagend SOIL DESCRIPTION 

0'9" Silty, clayey SAND with organics 
1 1\ (Topsoil) (CL-ML) 

2 Very silty CLAY, with trace sand, 

3 3'0" 
gray, moist (CL) 

4 Silty CLAY, with trace sand, gray, 
moist (CL) 

5 . 
6 6'0" 

7 Fine to medium, SAND, brown, moist 
(SP) 

8 

9 

r-19-f-- J No recovery 'sT '11 
f-1 f-!-'--
f-!- f--;z 
1-- !---=-

13 1 <' n" 

PROJECT Hydrogeo 1 ogi ca 1 Study 

LOCATION A 11 en Park Clay Mine 

Allen Park Michigan , 
Penetration Moisture Natural Ory Den Un~ Gomg-

Blows For 5 .. % Wt P.C.F. Wt P.G.F. Strength P F. 

-

Str. 
% 

14 
Silty CLAY with trace sand and fine 
gravel,- gray, moist ( CL) 

-

1-- "15 2?_1 122.8 100.4 
"sT 1--'--"--

(LL=24, PI=8) T- "16 r-=-- !---=-
- lT 

18 

1-- ,-12_ 

~ With thin fine sand partings 
"sT "20 121 -4 Ql n (LL=36, PI=19) 33.4 
1-'i-!-- ~ 
r-L ~ 1-- f--'o-'-

22 

23 ~ 

24 

25 

TYPE OF SAMPLE REMARKS: Artesian ground water encountered 
D. -DISTURBED at 75'6". U.L -UNDIST. LINER 
S.T. - SHELBYTUBE 
S.S. - SPLIT SPOON 
R.C. - ROCK CORE Standard Penetration Test- Orivin~,i~ OD Sampler 1' With Sheet 1 of 4 I I - PENETROMETER 140# Hammer Falling 30"; Count ade At 6~ Intervals 



MICHIGAN TESTING ENGINEERS, INC. 
LO& OF SOIL BORING NO. ___ W_-_1_0...;.1 ____ _ 

CONSUlTING ENGINEERS IN SOilS & FOUNDA. nONS 

406-15046 

+593 9 . DATE 8-6-81 

Sampla 
& Type Depth Ligand SOIL DESCRIPTION 

26 
Silty CLAY with a little sand and 

a trace fine gravel, gray, moist (CL) 

28 

- ~ 
5T ~ (LL=27, PI=ll) -;r- r=-
-'- rn-- r.::..:---

32 

33 

- ~4 

k r (LL=29, PI=l4) 
~ r-:-
~ - r.::..:---
37 

38 

~ 
~ 

~ r-w- (LL=21, PI=?) r-=-
'41 r Becoming clayey silt (CL-ML) 

- !--'-'-

42 

43 

I-- ..1L 
tsT 45 (LL=30, PI=l4) 
f-]- --'-"----

1-- 46 T Becoming silty clay (CL) 
I-- '--'-"---

47 

48 

49 

50 

TYPE OF SAMPU REMARKS; 
D. ·DISTURBED 
U.L. ·UNDIST. LINER 
S.T. ·SHELBY TUBE 
S.S. • SPLIT SPOON 
R.C. • ROCK CORE Standard Penetration Test- Drivin't{. 00 Sampler 1' With 
I I • PENETROMETER 140# Hammer Falling 30": Count ade A~ 6" Intervals 

PROJECT Hydrogeol ogi ca 1 Study 

LOCATION Allen Park Clay Mine 

Allen Park, Michigan 

Penetration Moisture Unc. ComB. Natural Or:y Den 
Blows For 6" % Wt P.C.F. Wt P.C.F. Strength P F. 

19.3 

19.3 129.8 108.8 
. 

16.6 

20 .J _] 31 . 3 109.3 

Sheet 2 of 4 

--- . 
Sli 

"' I 

j 

I 
I 

I 
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.I 
I 
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MICHIGAN TESTING ENGINEERS, INC. 
LOG OF SOIL BOlliNG 1110. ~-__ W::_-_1:_:0:._!1 ______ _ 

CONSUlnNG ENGINEERS IN SOILS & FOUI'IDAnONS 

JOB NO. __ 4_0_6-_1_:5_0_46 _________ _ 

SURFACE ELEV. +593 9 0 DATE 8 6 81 - -
Sample 
& Tvl18 De pili Legend SOIL DESCRIPTION 

51 Silty CLAY with a little fine sand 

'" 
and trace fine gravel, gray, moist 
(CL) 

-~' 

1-- )._.5.4. 

~ 1 ss (LL=32, PI=15) 
f8-
~ 

1 s6 f.---

<;7 

5R 

59 

60 

61 

f\? 

61 

1=- e-M. 

PROJECT Hydroqeol ogi ca 1 Study 

LOCATION Allen Park Clay Mine 

Allen Park Michigan , 
Penetration Moisture Natural Dry Den Unc. Com~. 

Blows For 6"' % WL P.C.f. Wt P.C.f. Strength P F. 

' 

?1 a 

'sr 
'9- 1 65 TBecomming clayey silt with fine sand 

(CL-ML) gLI. 
I-"- ~ - ---"""-- (LL=l7, PI=?) 

fi7 

f>A 

fiQ 

7n 

71 

7? T Becorrrni ng very silty clay ( CL) . 

7~ 

tk 1--1.4-
(Shelby Tube refusal at 75 Ft.) 

1 zs (LL=27, PI=ll) 1 R. 5 

nPE OF SAMPLE REMARKS: 
D. -DISTURBED 
U.L ·UNDIST. LINER 
S.T. -SHELBY TUBE 
S.S. - SPLIT SPOON 

Sheet 3 of 4 R.C. - ROCK CORE Standard Penetration Test- Drivin~r· 00 Sampl_er 1' With 
I I - PENETROMETER 140# Hammer Falling 30H; Count ade At 6~ 1 ~. ~rvals 

Str. 
% 

' 



-~~~----------------------------------

SURFACE ELEV +593.9 
DATE 8-6-81 

Sallll'l• &Type Depth lagend 

SOil. DESCRIPTION 
7_5' 6" CLAY with trace fine sand and occa-

76 
\ sional qravel, qray, moist (CL) 

Medium SAND with trace fine gravel, 

w-101 
---··" ...... _ _:._;_;;.'-'---_I PROJECT Hydrogeo 1 ogi Ci -I LOCATION Allen Park Clav ll Allen Park, Mi( il 

Pull ration Moisture Natural Orv Oen ,i, I 
Blows For 6" % Wl P.C.r. w· , .:_ 

-1 
I 

- I 

77 77'0" 
gray, saturated (SP) 

-I 

78 78'0" Silty, sandy CLAY, very stiff to 

I 

hard (Hardpan) 

/ 

_.]1_ 
Silty CLAY with some sand and trace 

-I 

>-----

-

1iL '80 fine gravel, gray, moist, very stiff l:l 

I 

(CL) 

9 15.7 

']"'- ~ 
80'6" 

15 

-I 

,_,____ 
81 

I 

Boring terminated at 80'6" 

-

82 

-

83 

M -
85 

We11 Data: 86 
Well screen tip set at depth of 

87 78'3" below existing ground level. 
88 

Elevation of top of PVC standpipe: 
+601.47. 89 --

90 

91 

92 

93 

94 

95 

96 

97 

_18_ 

99 

lill 
TYPl OF SAMPlE REMARKS: 
0. - OISTUABEP U.L ·UNO! ST. UNER S.T. -SHELBY TUBE S.S. • SPLIT SPOON 

Sheet 4 of 4 

A.C. ·ROCK CORE 
Standard Penetration Test - Orivin~/· 00 Sampler 1' With 

( ) • PENETROMETER 
~40ft Hammer Falling 30": Count ada At 6'"1ntervals 

... 
_, -~-. . - --- ~ ------

.. 
----. -,-

··- ---- -- ------- ---- ~---

I 
I 

-I 
- I 

-I 
I 

- I 
-

I 
I 

I -
. I 
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_I 
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MICHIGAN TESTING /ENGINEERS, INC. 
LOG OF SOIL BORII\IIl NO. __ W::._-_1:...:0::2:.._ _____ _ 

CONSUlTING ENGINEERS IN SOILS & FOUHOATlONS 

406-15046 JOB NO. _______________ _ 

SURF CE ELEV A 
+591.3 DATE 8-7-81 

Sample 
& Typo De pili Legend SOil DESCRIPTIDII 

0'9" Silty SAN~ with ~)a(e cl~) and l oraani cs Toosoi l SM-ML 
Fine to medium, brown, moist SAND 

2 T (SP) 
3 3'0" Wet 

PROJECT Hydrogeo 1 ogi cal Study 

LOCATION Allen Park Clay Mine 

Allen Park Michigan 
' 

Penetration Moisture Naturnl Dry Den Unc. Cam~-
Blows For 6" % Wt. P.C.F. I'll P.C.F. Strength P F. 

I 

Str. 
% 

f-- rL Silty CLAY with layers of fine sand, 
gray, moist, stiff (CL) 

'uL ~ 15.6 
tt: I-"--

~ 6'0" 

7 Silty CLAY with a little fine sand 
and trace fine gravel, gray, ·moist 

8 (CL) 

f--- ~ 

~ To- (LL=25, PI=ll) 16.0 
~ 

11 - ....:....:._ 

12 

13 

14 
--

15 
'. 
16 

17 

18 

f-- r-lL 
'sT "2o (LL=21, PI=9} 19.9 
fdl- f-."'L-
~ 71 f-- f-=-'--

2? 

2:1 

24 

25 

TYPE Of SAMPLE REMARKS: Ground water encountered at 2 Feet 
D. ·DISTURBED Artesian ground water encountered U.L. ·UNDIST. LINER 
S.T. -SHELBY TUBE at 86 feet. 
S.S. - SPLIT SPOON 
R.C. • ROCK CORE Standard Penetration Test- Drivin~t' 00 Sampler 1' With Sheet 1 of 4 I ) -PENETROMETER 140# Hammer Falling 30"; Count ade At 6~ Intervals 

' -



MICHIGAN TESTING ENGINEERS, INC. 
LO& OF SOIL BORING NO. __ ...:li:...-...:1..:.0.=2 _____ _ 

CONSULnNG ENGINEERS IN SOilS & FOUNDATIONS 

406-15046 
JOB NO·----------------

SURFACE ELEV +591 3 - -DATE 8 7 81 
Sample 
&Type lie pill Lagend SOIL DESCRIPTION 

26 
Silty CLAY with a little fine sand 

'J7 and trace fine gravel, gray, moist 
(CL) 

2R 

- ~ 
5T 1 3o 
3 (LL=24, PI=9) 
-'<---

Ln__ 
• 

-
12 

33 
T (CL-ML) 

- ~ 
"""=--- 35 
~ 

(LL=20, PI=?) 
--"'=-

~ ,.--- ~-""--

37 

3R 

r-- r-li- f (CL) 

5T 1 4o (LL=28, PI=l2) 
5 '""-- f-----

- ~ 
4? 

41 

- _!!_ 

5T 45 (LL=28, PI=l4) 
6 -=--
-"-- """46 - --"'-"--

47 

48 

49 

50 

nPE Of SAMPLE REMARK& 
0. ·DISTURBED 
U.L ·UNO! ST. LINER 
S.T. • SHELBY TUBE 
S.S. • SPLIT SPOON 
R.C. • ROCK CORE Standard Penetration Test- Orivin~/" 00 Sampler 1' With 
I I • PENETROMETER 140# Hammer Falling 30"; Count ade At 6" Intervals 

PROJECT Hydrogeo l ogi cal Study 

LOCATION Allen Park Clay Mine 

Allen Park Michigan 
' 

Penetration Moisture Natural Dry Den Unc. Com~. 
Blows For 6" % Wt. P.C.F. Wt. P.C.F. Strength P f. 

18. 5 

14.6 

. 

20.8 

. 

20.6 128.2 106.3 

Sheet 2 of 4 

--
gt,"l 

% 

I 

I 
I 

I 

I 
I 

I 

I 

j 

.I 
I 

I 

I 

I 

I 

J 

I 
I 

., 
I 

I 

- I 
t-"1 
I 

.I 

1 



MICHIGAN TESTING ENGINEERS, INC. 
LOG OF SOIL BORIIIG NO. ___ W_-_;1.c.0.=2 ______ _ 

[" 
·I 

'l • 

r' 
I ! 
l. 

:;, 

it' .. 
I __; 

--I[• -· 

-

-

.... 

l··_-
.. 

Sample 
& Type 

-
Sr i-=W-

eL 
f.-

CONSULTING ENGINeERS IN SOILS & FOUNDATIONS 

406-15046 JOB NO. _______________ _ 

SURFACE ELEV +591.3 DATE 8-7-81 

Depth Legend SOIL DESCRIPTION 

51 
Silty CLAY with a little fine sand 

52 and trace fine gravel, 
( CL) 

gray, moist 

53 

_§.L 

55 -"-"---- (LL=33, PI=l7) 

56 ~ 

57 
. 

58 

59 

60 

61 

62 

63 r With a trace fine sand 

64 
.. ~ 

I 

L 

L 

I 
l_ 

f.- Ts I ~ ~ 
~ ~ 
f.- ~ 

67 

liiR 

69 

70 

71 

7? 

7"l 

f---.;::; PL a jzs 

TYPE OF SAMPLE 
D. ·DISTURBED 
U.L. -UNDIST. LINER 
S.T. -SHELBY TUBE 
S.S. - SPLIT SPOON 
R.C. - ROCK CORE 
I I -PENETROMETER 

(LL=47, PI=26) 

J Becamming very stiff 

J (She 1 by tube refusa 1 at 75 Ft., 
No sample recovery) 

REMARKS: 

Standard Penetration Test- Drivin~{ DO Sampler 1' With 
140# Hammer Falling 30~; Count ade At 6" Intervals 

PROJECT Hydrogeol ogi cal Study 

LOCATION Allen Park Clay Mine 

Allen Park Michigan , 
Penetration Moisture Natural Dry Den Unc. Com~. 

Blows For 6~ % WI. P.C.F. WI. P.C.F. Strength P F. 

21.1 

. 

4n 4 108.3 77. l 

Sheet 3 of 4 
-

Str. 
% 



MICHIGAN TESTING ENGINEERS, INC. 
LOG OF SOIL BORIN& NO. ___ W_-_1....:0...:;;2 _____ _ 

CONSULTING ENGIN!!Jt5 IN SOII.S & I'OUNOAnONS 

JOB NO. 

SURFACE ELEV 

406-15046 

+591.3 DATE 8-7-81 
sample 
6Type Dtptll ugend SOIL DESCRIPTION 

Silty CLAY with a little fine sand 
•76 and trace fine gravel, gray, moist, 

77 very stiff (CL) 

78 

79 

UL 80 (LL=35, PI=lS) 
z 

81 

82 

83 

84 T (CL-ML) 
··- (LL=19 , PI=7) .ST 85 

10 (Shelby tube refusal at 85'6") 
86 86'0" 

87 Medium SAND .with trace 
gray, saturated (SP) 

fine grave 1 , 

88 
... 

. . 89 
~· --

90 

91 91'0" 

92 Silty SAND and clay, hard, slightly 
moist (Hardpan) 

93 
93'6" 

94 
Boring terminated at 93'6" 

95_ 
Wel 1 Data: 

96 
Well screen set at 93 feet below 

97 existing grade. 

qR Elevation of top of PVC standpipe: 
+600.81 

99 

100 

nPE Of SAMPLE REMARKS: 
D. - DISTURBED 
U.L. -UNCI ST. LINER 
S.T. -SHELBY TUBE 
S.S. - SPLIT SPOON 
R.C. - ROCK CORE Standard Penetration Test- Drivin~t 00 Sampler 1' With 
( ) - PENETROMETER. 14011 Hammer Falling 30"; Count ade At 6" Intervals 

PROJECT ---'H-""y'-"d:..:..r_..o ... ge=-o=-l:...:O:...;;Q~..:.i ..:.C:..a l..:........=S:...:t:.!:!u~dy..__ __ 

LOCATION _A_l_l e_n_P_a_r_k _C_l_a~y_M_,_· n_e __ _ 

Allen Park, Michigan 
Penetntion Mtistun 

____, 
Natunl Dry Den Unc. Com~. :tr. 

&Iowa For 6" "'• Wt P.C.F. Wl P.C.F. Stnngth P F. . % -

I 

I 

J 

5 I 
8 24 2 
10 

- I 

I 
I 

I 
11.6 

I 
I 

I 
I 

I 

I 

I 

I 

I 
I 

I 
I 

I 

- ~~ 

J 
Sheet 4 of 4 

r 
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MICHIGAN TESTING ENGINEERS, INC. 
LOG OF SOIL BORING NO. __ W::-_1:..::0:..::3:..._ _____ _ 

CONSULnNG ENG1NEfiiS 1N SOilS & FOUNOA110NS 

406-15046 
JOB N0·----------------

SURFACE ELEV. +593 9 DATE - -8 10 81 
lam!Jia 
& Type Depth Legend SOIL DESCRIPTION 

0'7" Silty SAND with trace clay and 
1 1\ organics (Topsoil) (SM-ML) 

2 Fine to medium SAND, brown, moist 

3 
(SP) 

4 
TWet 

5 

6 

7 

8 8'0" 

PROJECT Hydrogeo 1 ogi ca 1 

LOCATION Allen Park Clay 

Study 

Mine 

Allen Park Michiqan , 
Penetration Moisturn Natunl Dry Den Unc. Com~. 

Blows For 6~ % Wt P.C.f. WI. P.C.f. Strength P F. 
Str. 
% 

9 Silty CLAY with a little sand, gray_, 
moist ( CL) 

1-- ~ 
~ ~ (LL=45, PI=22) 27.1 
f--1 1--'-'-
i----!- 1---;-2 
1--- !--'-"'-

13 

14 

15 

16 t With trace fine gravel 

17 

18 

19 

1-~ 

~ ~ (LL=28, PI=ll) 2fi.R 

1 22 1-

?1 

24 

?t; . 

TYPE OF SAMPLE REMARKS: Ground water encountered at 4' 0". 
D. -DISTURBED Artesian ground water encountered U.L -UNDIST. LINER 
S.T. - SHELBYTUBE at 85 feet. 
S.S. - SPLIT SPOON 
R.C. - ROCK CORE Standafd Penetration Test- Drivin~/~ OD Sampler 1' With Sheet 1 of 4 ( I • PENETROMETER 140# Hammer Falling 30"; Count ade At 6" Intervals --



MICHIGAN TESTING ENGINEERS, INC. 
LOG OF SOIL BORING NO. ____ W_-_l_0_3 ____ _ 

CONSULnNG ENGINEERS IN SOILS & fOUNO.a.nONS 

406~15046 
JOB N0·----------------

SURFACE ELEV +593 9 . DATE 8-10-81 

Sample 
&Typo Doplh Logond SOIL DESCRIPTION 

26 

27 Silty CLAY with some sand and trace 

28 
fine gravel, gray, moist (CL) 

29 

1--- jQ_ 

~ 31 (LL=25, PI=lO) -=--
rL 3'2 
1----- -==-

33 

34 

1--- JL 
fsT 36 (LL=24, PI=lO) 
~ -=-
r-"- 37 1--- -'<.!--

38 

39 
. 

1--- ~ 

rsr 41 (LL=25, PI=lO) 
~ !--'-'--"42 
1--- r=-

43 

44 

1--- ~ 
tsL ~ (LL=28, PI=l2) . 

£ r=-

147 1---

4R 

49 

ISO_ 

TYPE Of SAMPLE REMARKS: 
D. ·DISTURBED 
U.L ·UNOIST. LINER 
S. T. • SHELBY TUBE 
S.S. • SPLIT SPOON 
R.C. • ROCK CORE Standard Penetration Test- Drivin'tr OD Sampler 1' With 
j I • PENETROMETER 140# Hammer Falling 30"; Count ade At 6" Intervals 

PROJECT Hydrogeological Study 

LOCATION A 11 en Park Clay Mine 

Allen Park Michiqan 
' 

Penetration Moisture Natural Dry Den Unc. Com~. 
Blows for 6~ % Wl P.C.F. Wl P.C.F. Strength P F. 

17.6 

18.8 

19.9 

. 

. 20.1 130.8 108.9 

Sheet 2 of 4 

Str. 
% 

I 

I 
I 

I 

J 

I 
I 

I 

I 
I 

I 

.I 

I 
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MICHIGAN TESTING ENGINEERS, INC. 
ltlll OF SOIL BORING NO. _ _..:.:.W-_1:..:0:..:3:__ ______ _ 
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CONSUlTING ENGINEERS IN SOilS &. FOUNDAtiONS 

406-15046 
JOB NO·-----------------

SURFACE ELEV. +593 9 . DA TE 8-10-81 
Sample 
& Type Depth Legend SOIL DESCRIPTION 

51 
Silty CLAY with a little sand and 

52 trace fine gravel , gray, moist (CL) 

53 

54 

f-- r2L 
fsT ~ (LL=30, PI=14) 
T ~ f-.'- ~ f-- ~ 

58 

59 

60 

61 

62 
. 

63 

64 
. ---

I-- ~ 
'sT ~ (LL=32, PI=15) 
T ~ f-"!- ~ I-- ~ 

6il 

69 

7o 

71 

7? 

73 

74 

I-- ~ 
·I--

REMARKS: TYPE OF SAMPLE 
D. ·DISTURBED 
U.L. ·UNDIST. LINER 
S.T. • SHELBY TUBE 
S.S. • SPLIT SPOON 
R.C. • ROCK CORE Standard Penetration Test- Orivin~r· 00 Sampler 1' With 
( I • PENETROMETER 140# Hammer Falling 30#; Count ade At 6~ Intervals 

PROJECT Hydrogeo 1 ogi ca 1 Study 

LOCATION A 11 en Park Clay Mine 

Allen Park Michigan 
' 

Penetration Moisture Natunl Ury Den Unc. Com~. 
Blows For 6~ % Wt. P.C.F. Wt P.C.F. Strength P F. 

?nl; 

23.3 1?7.? '1 01 ? 

Sheet 3 of 4 

Str. 
% 

. 



MICHIGAN TESTING ENGINEERS, INC. 
LOG OF SOIL BORING NO. ___ W_-_l_0_3 _____ _ 

COHSUlnNG ENGINEERS IN SOilS & FOUNOATlONS 

406-15046 
JOB N0·----------------

SURFACE ELEV +593.9 DATE 8-10-81 
Sa11!1111 
I Typo Dapth Ll!gand SOIL DESCRIPTION 

r-sr =:?I rg-- Silty CLAY with a little sand and 
f-"- ":JL trace fine gravel, gray, moist(CL) 
I-- (LL=28, PI=ll) 

78 

~~-

80 

81 

82 

I-- ~ 

'sT 84 
~ __.=..:.. 

.. [I[_ 
85 85'0" (LL=26, PI=ll) 

1---

PROJECT Hydrogeol ogi ;a l Study 

LOCATION Allen Park Clay Mine 

Allen Park Michigan , 
Penetration Moisture Natural Dry Den Unc. Com~. 

Blows For 5,. % Wl P.C.F. Wl P.C.F. Strength P F. 
<:£:.j 

15.U 

86 Medium SAND with a trace fine gravel, 
gray, saturated (SP) 

87 

88 
. 

89 

:IU 
91'0" 

91 
Silty SAND and clay, hard, slightly 

92 moist (Hardpan) 

93 93'0" 

94 Boring terminated at 93'0" 

95 Well Data: 

96 Well screen set at 92'5" 
below existing grade 

97 
Elevation of top of PVC standpipe: 

98 +605.06 

99 

lOC 

TYPE OF SAMPLE REMARKS: 
D. ·DISTURBED 
U.L ·UNOIST. LINER 
S. T. • SHELBYTUBE 
S.S. • SPLIT SPOON 
R.C. • ROCK CORE Standard Penetration Test- Drivin~r 00 Sampler 1' With Sheet 4 of 4 ( ) ·PENETROMETER 140# Hammer Falling 30"; Count ade At 6" Intervals 

~ 
% 

I 

I 
I_ 

r 
J 

I 

I 

I 

I 

I 
I 

I 

_I 
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I 
I 
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I 
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I 

-
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.I 
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MICHIGAN TESTING ENGINEERS, INC. 
LOG OF SOIL BORING Nil. ____ W_-_1 0_4 _____ _ 

Sample 
& Type 

-
ur 
f 
I--

I--

1---sf 
~ 
I--

-
5T 
2 r--=-
r--

CONSULTING ENGINEERS IN SOILS & I'OUNOATIONS PROJECT Hydrogeo 1 ogica 1 Study 

LOCATION A 11 en Park Clay Mine 

Allen Park Michioan 

JOB NO. ___ 4_0_6_-1_5_0_46 ________ _ 

SURFACE ELEV +594 · 1 DATE 8-12-81 ' 
Depth legend SOIL DESCRIPTION Penetration Moisture Natural Dry Den Unc. Com~. 

Blows For 6~ % Wt P.C.F. Wt P.C.F. Sirength P F. 

Silty CLAY with trace sand, dark 
1 1 '4" brown, moist with organics (Topsoil) 

2 

3 
Silty CLAY with a little sand, 
mottled brown and gray, moist (CL) 

_!_ 
. 

----s ---"'--
26.3 

---g-

7 

8 

__2_. 

'10 10' 0" - 31 . 1 

y, 
___:....:._. (LL=47, PI=24) 

. 

12 
. 

Silty CLAY with a 1 itt1 e sand,. gray, 
moist (CL) 

13 

14 

15 

16 

17 

18 

e-li- T Becommi ng more plastic 

r--zo (CH) 
(LL=52, PI=29) 38.5 

r---='-

~ t---=-'-

22 

23 

24 

25 

TYPE OF SAMPLE REMARKS: 

Str. 
% 

D. ·DISTURBED Artesiar.~ ground water encountered 
U.L.· UNOIST. LINER at 73 feet 
S.T. ·SHELBY TUBE 
S.S. • SPLIT SPOON Sheet 1 of 4 R.C. - ROCK CORE Standard Penetration Test- Orivin~{ 00 Sampler 1' With 
I I • PENETROMETER 140# Hammer Falling 30~; Count ade At 6" Intervals 

.. --



MICHIGAN TESTING ENGINEERS, INC. LOG OF SOIL BORING NO. _ _,W"-'-'1'-"0"'4'---------
CONSULTING ENGINEERS IN SOilS & FOUNDATIONS 

JOB NO. _ _:4.::_06.::_-__:1...:.5.::..04....:6:.__ ________ _ 

s URFACE EL EV +594 1 . - -, OATE 8 12 81 
Sample 
& Type Depth legend SOIL DESCRIPTION 

26 f (CL) 

?7 

Silty CLAY with a little sand and 
2R trace fine gravel, gray, moist (CL) 

f.-- ~ 

Tr -
...]Q_ (LL=25, PI=lO) 

~ ~ =:1[ f.-- • 

32 

33 

f.-- ~ 
--~ ~ e-a ~ (LL=26, PI=ll) 
,_L 

1 36 1...,_ 

37 

3A 

'I'-- ~ 
-~ 

1 40 ~ (LL=25, PI=lO) 
0.-- I--

1--~ 
d? 

~'l 

1-- i-..44-
f,...ll. 1 4s (LL=24, PI=9) 
,_§.__ bfi: 1--

'7 

"'iUl 

4Q 

~n 

nPE Of SAMPLE REMARKS: 
0. ·DISTURBED 
U.L·UNOIST. LINER 
S. T. • SHELBY TUBE 
S.S. • SPLIT SPOON 
R.C. • ROCK CORE Standard Penetration Test- Orivin~/' 00 Sampler 1' With 
I ) · PENETROMETER 1401# Hammer Falling 30"; Count ade At 6" Intervals 

PROJECT Hydrogeo1 ogj ca 1 Study 

LOCATION Allen Park Clay Mine 

Allen Park Michiaan 
' 

Penetration Moisture Natural Ory Oen Unc. Com~. I 
Slows For fr % Wl P.C.F. Wl P.C.F. Strength P F. 

19.5 

19.5 

19.5 

18.7 130.0 1109.5 

Str. 
% -

-
-~-

Sheet 2 of 4 
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MICHIGAN TESTING ENGINEERS, INC. 
LOG OF SOIL BORIMii 1111. _ _:W::_-_lc..::0:..:4_· -------

CONSUlTING ENGINEERS IN SOILS & FOUNOAnONS 

JOB NO. -~40:..:6:._-.:._15:..:0:..:4:..:6 _________ _ 

SURFACE ELEV +594 1 . DATE 8-12 81 -
Sample 
& Type Depth Legend SOIL DESCRIPTION 

.,, 
Silty CLAY with a little sand and 

-.:;- trace fine gravel, gray, moist ( CL) 

53 

- ~ 
sr b5= ( LL=31, PI=l4) 
f-'-'-- 1--- • 
- 0.§_ 

57 

58 

59 

60 

61 

62 

63 

1--- ,.M. .. 
fsT 1---. 

(LL=35, PI=l8) ~ [...:;..'--
f.]_ 1--
1--- e-M-

T7 

<;Q 

-;;q 

7n 

71 

7? 

---n 73'0" 
Silty, sandy CLAY, very stiff to 

7!J. hard (HARDPAN) 

7~ 

TYPE OF SAMPLE REMARKS: 
D. ·DISTURBED 
U.l.· UNO! ST. LINER 
S.T. -SHELBY TUBE 
S.s.·- SPLIT SPOON 
R.C. • ROCK CORE Standard Penetration Test- Orivin~,l" 00 Sampler 1' With 
I I ·PENETROMETER 140# H;=~rr'"'U Falling 30"; Cpunt ade At 6" Intervals 

PROJECT ___:H::.Y:..:d:.:.r.::.o=.ge::.o::_l:.:0:..:9c.:i.::.c.::.a l.:.._:S:..:t:.:u:.:d::c.Y __ _ 

LOCATION All en Park Clay Mine 

Allen Park Michioan 
' 

Penetration Moisture Natural Ory Oen Unc. Comg. 
Blows For 6~ % Wl P.C.f. Wl P.C.f. Strength P F. 

22.0 

26.0 124.8 gq 0 

Sheet 3 of 4 

Str. 
% 

I 

' 

I 

! 
I 

I 
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I 

! 

! 
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MICHIGAN TESTING ENGINEERS, INC. 
LO& Of SOIL BORIN& NO. __ W:::.-_1!..:0::..:4c_ _____ _ 

CONSUlTING ENGINEI:RS IN SOilS & FOUNDAnONS 

406-15046 
JOB NO·---------------

SURFACE EL EV +594 1 . DATE 8-10-81 
Sample 
& Type Deplll Legand SOIL DESCRIPTION 

75'6" 

PROJECT Hydrogeo 1 Oqi ca 1 Study 

LOCATION Allen Park Clay Mine 

Allen Park Michiqan 
' 

Penetration Moisture Natural Dry Den Unc. Com~. 
Blows for 6" % WL P.C-F. Wl P.C.F. Slranglh P F. 

7Fo Fine to medium SAND, gray, saturated 
m 77'0" (SP) . 

1--

I UL 178 
Fine to· medium SAND with a little 15 
clay, silt and gravel, gray, moist, 24 8.8 

~ l7q very dense (SM)(HARDPAN) 44 

79'6" 

1-- j_8Q_ 
Silty CLAY with a little sand and ~n 

1-- t:ac trace fine gravel, gray, moist, ~n/~' 19.0 
~ extremely hard (CL) 

8? 
-

83 

1R4 
. -

85 

lA~>~ 86'0" 

IR7 Boring .terminated at 86 Feet 

IRR Well Data: 

Monitor Well set at 85'6" 
IR9 below existing grade. 
lcin 

Elevation of top of PVC standpipe: 
91 +603.82 

fq? 

lo, 

IQ4 

I Q<; 

JQI; 

la7-

loSl 

laa 

IT® 
-·--

TTP£ OF SAMPLE REMARKS: 
I D. ·DISTURBED 

U.L. ·UNDIST. LINER 
S.T. ·SHELBY TUBE 
S.S. • SPLIT SPDON 
R.C. • ROCK CORE Standard Penetration Test- Orivin'i.2• 00 Sampler 1' With Sheet 4 of 4 
I ) ·PENETROMETER 140# Hammer Falling 30"; Count ade At 6" Intervals 

---· 
Str. 
% 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

-1 

I 
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I 

I 
I 

I 
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MICHIGAN TESTING ENGINEERS, INC. 
LOG OF SOIL BIIIIIIIG NO. __ W:.:_-_1:..:0:..::5:__ _____ _ 

Samplu 
& Type 

f-.-
Yr 
T' 1-!-

>--

>--
I ST 
~ 
>--

CONSUlnNG ENGII'IfERS IN SOilS & FOUNDAnONS 
PROJECT Hydro.geo 1 ogi ca 1 Study 

LOCATION Allen Park Clay Mine 

Allen Park Michigan 

406-15046 
JOB NO·-----------------

SURF A L - -
' CEE EV +594 5 DATE 8 11 81 

Depth l.Bgend SOIL DESCRIPTION Penetrntion Moisture Naturnl Dry Den Unc. Com~. 
Blows For 6w % WL P.C.F. Wl P.C.f. Strength P F. 

0'6' Silty, clayey SAND, dark brown with 
1 1\_ organics (Topsoi 1} (SM-ML} 

? Silty CLAY with a little sand and 
-~ 

trace fine gravel, brown, moist (CL} 

4 

~~ 

6 
6'6" 

7 
Silty CLAY with trace sand and fine 

8 gravel, gray, moist (CL} 

9 

._l.L 
?Q Q 

Ill (LL=40, PI=l9} 
1--

~ 
11 

14 -

,~-

16 

li 

[1Q 

flQ 

~ 
In (LL=38, PI=19} <'I Q 

122 
1?-l 

I?~ 

m 

Str. 
% 

TYPE OF SAMPLE REMARKS: Artesian ground water encountered 
D. -DISTURBED ·at 72'6". 
U.L. -UNDIST. LINER 
S.T. - SHELBY TUBE 
S.S. - SPLIT SPOON 
R.C. - ROCK CORE Standard Penetration Test- Drivin~_l~ 00 Sampler 1' With Sheet 1 of 4 I I - PENETROMETER 140# Hammer Falling 30~; Count ade At 6N Intervals -



MICHIGAN TESTING ENGINEERS, INC. 
LO& OF SOIL BORIN& NO. ___ W_-_1_0_5 _____ _ 

CONSULTING ENGINEERS IN SOILS & FOUNDATIONS 

406-15046 
JOB NO-----------------

SURFACE ELEV +S94 " S DATE 8-11-81 

Sample 
& Type De~lll Legend SOIL DESCRIPTION 

26 
Silty CLAY with a little sand and 

27 trace fine gravel, moist, gray (CL) 

28 

29 
-

- r-19-
sr '31 (LL=25, PI=lO) 
::t::: r---'-'-

'32 - f---=-

33 

34 

- ~ 

sr ~ ( LL=30, PI=15) 
4 r--=-
-'-- ~ - r--=-

38 

39 

- r--19-
sr '"41 (LL=25, PI=9) 
5 ,___.:..;... 
-'<--

'""42 - ~ 
43 

44 

~ ~ 

~ '46 (LL=30, PI=l4) 

~ 
---"""--

47 r-- __,_.__ 

48 

49 

50 
- --·-

nPEDFSAMPU REMARKS: 
D. ·DISTURBED 
U.L ·UNDIST. LINER 
S.T. • SHELBY TUBE 
S.S. • SPLIT SPOON 
R.C. ·ROCK CORE Standard Penetration Test- Drivin't{ 00 Sampler 1' With 
I I ·PENETROMETER 140# Hammer Falling 30": Count ade At s~ lr'ltervals 

PROJECT Hydrogeo 1 ogi ca 1 Study 

LOCATION Allen Park Clay Mine 

Allen Park Michiqan 
' 

Penetration MoistUI'II Natural Dry Den Unc. Comg. 
Blows For 6" % Wt P.C.F. Wt P.C.F. Strength P F. 

20.1 

19.7 

20.4 

20.8 l?Q.5 107.? 

Sheet 2 of 4 
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------ ·-- ·-·-· -·-------- · ----=---

MICHIGAN TESTING ENGINEERS, INC. 
Lo& OF SOIL BORIN& NO. __ W_-_l_O_S ______ _ 

CONS.ILTlNG £NGINI!!ItS 114 SOILS & fOUNOAilOIG 

JOB NO. ___ 4_0_6_-_15_0_4_6 ---------

SURFACE ELEV +594 • 5 DATE 8-11-81 
Sample 
4 TYPI Deptll Legend SOIL DESCRIPTION 

JiL Medium SAND with a trace fine 
gravel, gray, saturated (SP) 

72 

78 

79 79'011 

80 S i 1 ty SAND and CLAY, hard, slightly 
moist (Hardpan) 

81 

82 
82'6 11 

83 
Boring tenni nated at 82 • 611 

84 

85 

R6 Well Data : 

87 Monitor we 11 screen set at 82' 
below existing grade. 

88 

89 E1 evation of top of PVC standpipe: 
+604.08 

90 

91 

92 

Q1 

Q4 

95 

96._ 

Q7 

QA 

QQ 

100 

nPE Of SAMPU REMARKS: 
D. -DISTURBED 
U.L. ·UNDIST. LINER 
S.T. - SHELBY TUBE 
S.S. - SPLIT SPOON 
R.C. - ROCK CORE Standard Penetration Test - Drivin~l· 00 Sampler 1' With 
( l - PENETROMETER 14011 Hammer Falling 30"; Count ade At 6" Intervals 

PROJECT Hydrogeo 1 ogi ca 1 Study 

LOCATION Allen Park Clay Mine 

All~n Park Mi~hig~n • 
Penetntlon Mo.istUI'I Natunl Dry Den Unc. CQm~. 

Blows for 6" % WL P.C.F. WL P.C.F. Sfnngtll P F. 

--____, 
Str. 
'Ia 

J 

I 
I 

··<.;, r-.c.__ 

.I 

I 

I 

I 
I 

I 

l 
I 

I 
I 

_I 

I 
I 

J 

J 

I 

I 
I 

I 

~ 
- I -

-I 

. 
-

Sheet 4 of 4 
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FILE NO. 406-15046 
MICHIGAN TESTING ENGINEERS. INC. 

APPENDIX D 

MTE SHALLOW WELL INSTALLATION REPORT - JUNE 1980 
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MICHIGAN TESTING ENGINEERS, INC. 
lOll OF SOIL BORING NO. __ __:W:::_-...:1:.::0:.::5--'-----

CONSULTING ENGINEERS tN SOILS & f0UNOAT10NS 
PROJECT _H"'y'-'d::..:r...::Oc;;9c:e.::.o..:..l o""g'-'i,_,c,.,a'-'-l_S,_t,_,u.,d'-'y __ _ 

406-15046 LOCATION _A..::l..::l..::ec..:.n_P...:a::..:rc..:.k:....::C..:.l a:::,y'---'-M-'i-"n.::e ___ _ 

+594 5 . DATE 8-11-81 Allen Park Michigan , 
Sample Depth Legend SOIL DESCRIPTION Penetrntlon Moisture Natural Dry Den Unc. Com~. Str. 
& Type Blows For 6'" % Wl P.C.f. Wl P.C.f. Strength P F. % 

51 
Silty CLAY with a little sand and 

52 trace fine gravel, gray, moist {CL) 

53 

54 -

- ~ _: 

{LL=3l, PI=16) 21 .5 
'ST '56 
7 r-=-
-'-- rgy-
,.--- !-"-'---

58 

59 

60 

61 

62 

63 

64 ~ Without gravel 

- _§_L 

'ST 66 {LL=34, PI=l4) 25.5 123.4 98.2 r --=-
....;..___ 

57 - -"-'-

68 

69 

70 

71 

72 
72'6" 

73 
Medium SAND with a trace fine 

74 gravel, gray, saturated (SP) 

75 

TYPE OF SAMPLE REMARKS: 
D. -DISTURBED 
U.L. -UNDIST. LINEA 
S.T. -SHELBY TUBE 
S.S. - SPLIT SPOON Sheet 3 of 4 R.C. - ROCK CORE Standard Penetration Test- Drivin~{ 00 Sampler 1' With 
I ) - PENETROMETER 140# Hammer Falling 30~; Count ade At 6~ Intervals --
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m MICHIGAN TESTING ENGINEERS, INC. m Geotechnical Consulting Engineers 

. PROJECT: Focz.= MPTce-
GI..A../ M ,Je:_ . 

. ~~ PN?Y Ml 
) 

Job: 4oG::>- o5o4Z.. I Date: !5- 21 • eo 



,~ 

' . ' . 

;·-· 

l-

! 
l 

r 

I 

MTE-G1 

' I' _0 

;g 

' <l -\0 

' 
• I' 19 

~L-

~~ 
' . 

' . 

' ' 

,·, 

m MICHIGAN TESTING ENGINEERS. INC. m Geotechnical Consulting Engineers 

Job: 4o0- O'Oo4Z loate: '::> -zl-8<:> 
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·~ MICHIGAN TESTING ENGINEERS. INC. 

Geotechnical Consulting Engineers 

PROJECT:· FOe.o MOTbe-. 

4.A./ Mn.l~ 
611 E~ PA1ZL- Ml 

Job: Ao(o. o5o4Z. . T Date: ..5-21-b:::> 
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MICHIGAN TESTING ENGINEERS. INC. 

APPENDIX E 

LABORATORY TEST DATA 

MTE REPORT - OCTOBER 1979 

FILE NO. 406-15046 
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MICHIGAN TESTING ENGINEERS. INC. 

LABORATORY TEST RESULTS 

Summary of Pertinent Facts From MTE File No. 

Project: Allen Park Clay Mine 
A 11 en Park, Michigan 

Date: October .1979 

Sample Moisture Dry Density 
No. Content, % PCF 

1 10.B 126.7 

2 13.2 116.2 

f'"ILE NO. 406-15046 

64-9623 

Coefficient Of 
Permeabil it,Y, em/sec 

5.4 X J0-8 

9.1 X 10-8 



PI ~y 

REPORT OF MOISTURE DENSITY RELATIONSHIP 

Flt.E NO. 64-9623 

Visual Classification: Silty Clay, with occasional silt seams, blue, 
moist (CL) 

Boring: N.A. 
Depth: Surface Method of Test: Test Results: 

• 
VI 

"' -' . 
>
f--(/) 
z ...... 
0 

>

"" 0 

--~ r_,_:. 
120 

118 

116 

114 

ASTM D 1557-70 (Modified Proctor) 

[-; 

8 

Maximum Dry Density Optimum Moisture Content 
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I I 

10 
12 

' ' 
' ! ~ ' ~~ 

I . 

14 

119.41bs/ft3 
13.4% 

16 
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MOISTURE CONTENT, PERCENT OF DRY WEIGHT 

-I 

I 
I 
I 

] 

J 
1 
J 

'1 
I 

... J 

'1 
~i 

I 
I 

.J 

I 

I 

I 

I 

I 

I 



/ 

'-· 
' i 
i. 

r 

L. 

I 
I 

t ·-

r 

I 

l 

f 

l 

I 
I. 

'. 
I 
L.: 

i L __ 

'-· 

.- u ... c, ........ 

MICHIGAN--+ESTING ENGINEERS. INC. 

REPORT OF f~OISTURE DENSITY RELATIONSHIP 

Visual Classification: Si1ty Clay, with little sand, blue, Moist 

Boring: 

Depth: 

Method 

N.A. 

Surface 
of Test: 

Test Results: 

ASTM D 1557-70 U1odified Proctor) 

Maximum Dry Density 

Optimum Moisture Content 

128.4 

11.0 

1-
0 
0 ..... 
u -"' ::::> 
u 
a:: ..... 
c.. 

V> 

"' ....J 

>-
1--V> 
z: 
U-1 
c 
>-a:: 
c 

130 

.--~~ 

.:-:c ' + ' . - =t-+ f-0 ·~··· 
·~ :-r'-~~ +r-:-i-h-i ./ 

-~ ! 

126 1-~-: -'::. ~--- .. )-~ .;· 1 ~: 

122 

118 

8 10 

' I 

12 14 

MOISTURE CONTENT, PERCENT OF DRY WEIGHT 

I :-+· -;
. .;._ 

16 



FILE NO. 406-15046 
MICHIGAN TESTING ENGINEERS. 1NC. 

LABORATORY TEST RESULTS 

Summary of Pertinent Facts from MTE File No. 64-8519 

Project: Allen Park Clay Mine 
Allen Park, Michigan 

Date: March 1978 

Boring Depth 
No. Feet 

3 30 

5 55 

6 5 

8 30 

Coefficient Of 
Permeabi 1 i ty, em/sec 

3.8 X 10-8 

6.0 X 10-8 

6.6 X 10-8 

4.5 X 10-B 

A water sample was secured from each well on March 8, 
1978, and was tested for chemical oxygen demand (C.O.D.), chlorides, 
iron, sulphates, T.K. nitrogen, pH, phenolics, T.D.S. and carbonate 
hardness. The results of these tests are listed below. 

Test Parameter Boring #2 Boring #5 Boring #7 Boring #1 0 

C.O.D. 241.0 188.0 150.0 346.0 

Chlorides 183.0 165.0 512.0 146.0 

Iron 0.01 <0.01 0.06 0.05 

Sulfates (504) 1250.0 300.0 675.0 2150.0 

T.K. Nitrogen 2.7 2.5 2.2 3.0 

pH 7.96 8.06 12.03 7.65 

Phenolics 22.0 <2.0 <::2.0 ..: 2.0 

T. D. S. 2389.0 1161.0 2142.0 2812.0 

Carbonate Hardness 1300.0 880.0 1050.0 1820.0 

All the above test results, except pH and Phenolics are 
reported as mg/1. Penolics are reported as ~/1. 

These tests were conducted in accordance with Standard 
Methods for the Examination of Water and Wastewater, 
14 Edition. 
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MICHIGAN TESTING ENGINEERS. INC. 

APPENDIX F 

SOIL BORING AND DEEP MONITORING WELL LOGS 

AND LABORATORY TESTING 

MTE REPORT - MARCH 1978 

F'JLE: NO. 406-15046 
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MICHIGAN TESTING ENGINEERS, INC. 
LOG OF SIIIL BORING NO. ____ _.:..1 _____ _ 

CONSULTING ENGINEERS IN SOILS & FOUNOATIONS 

' 
JOB NO. 64-8519 

. - -SURFACE ELEV 593 42 DATE 2 23 78 

Sample 
& Type lleptll Legend SOIL DESCRIPTION 

1/~'\ 1 

llA 
Firm moist mixed variegated 

z-

1¥ 
CLAY, with sand, organic: 

IUL -=----
r--"- ~ 

streaks and some vegetation 

'-- ...;.__ 

.!_ ' 3'9" 
'TB \ IUL s-r=- -
r----- s- \ 
t-rc ~ \ 
IUL 

...;__ 

r=- s- \ 
- -=----- Firm moist silty blue CLAY 

lD 
,L_ \ -uL rw-...::.=;_ r:..::----

- ~ 
"\ 

12 \ 

13 "\ 
\ 

lE 
14 \ 14'0" 

·\ -uL fJ5-
-'=-- r:..::----
- f;s i\ 17 

. 

18 ' Firm moist blue CLAY, with . ' 

\ 
sand 

u .!!_ 

:iii= 20 -
' - 21 

···~ 22 

23 
' 

24 ' 

-~ :;=·\\· 
nPEOFSAMP~ REMARKS: 

D. ·DISTURBED 
U.L.-UNDIST. LINER 
S.T. ·SHELBY TUBE 
S.S. • SPLIT SPOON 
R.C. • ROCK CORE Standard Penetration Test- Drivin~lH 00 Sampler 1' With 
I I · PENETROMETER 140# Hammer Falling 30"; Count ade /H 6" Intervals 

PROJECT Soils Exploration 

LOCATION Allen Park Clay Mine 

Allen Park Michigan 
' 

Penetration Moisture Natural Dry Den Unc. Com~. 
Slows Fur 6w % WL P.C.F. WI. P.C.F. Strength P F. 

4 
4 
3 

3 
4 
3 

3 
4 

5 

7 
7 
7 

2 
-1 
1 

3 
3 
3 

3 
4 
5 

. GROUND WATER OBSERVATIONS 

G.W. ENCOUNTERED AT FT. 
G.W. ENCOUNTERED AT FT. 
G.W. AFTER COMPLETION FT. 
G.W. AFTER HAS. FT. 
G. W. VOLUMES NONE 

Slr. 
% 

INS. 
INS. 
INS. 
INS. 



MICHIGAN TESTING ENGINEERS, INC. 
LO& OF SOIL BORIN& NO. ____ .::_1 _____ _ 

CONSULTING ENGINEERS IN SOilS & FOUNDATIONS 

JOB NO. ----~64:!:-::!8!..:5~l:z_9 ________ _ 

. - -593 42 DATE 2 23 78 SURFACE ELEV 

Sample 
& Typa Dapth Lagend SOIL DESCRIPTION . 

' \ 
'Iii 
ftjt-

c--

~ \ 
' ' 

1I .lL '· 
. 

:\ ~ Firm moist blue CLAY, with 
' sand .. 
-,__ I 

. ' 
"IJ ~ ~ ' 

'· ' '·\· . 
1-:-- 45 ' t:¥L 
UL 

' ' 

lL ~ ' 

UL 
' ·. 

' •, ' 

J.M_ 55 \. 
' 

ITT. 
--" 55'0" End of Boring 

fin 

Iii<; 

70 

75 

lTPE OF SAMPLE REMARKS. 
D. -DISTURBED 
U.L·UNDIST. UNER 
S. T. • SHELBY TUBE 
S.S. • SPUT SPOON 
R.C. • ROCK CORE Standard Penetration Test- Orivin~/· OD Sampler l' With 
( ) • PENETROMETER 140H Hammer Falling 30"; Count ade At 68 lntetvals 

PROJECT Soils Exploration 

' gan 

LOCATION Allen Park Clay Mine 

Allen Park Michi 
Penetntlon Moistu11 Natural Dry Den Unc. Com§ 

Blows For 6" % Wt P.C.F. Wt P.C.F. Strength P t. 

3 
4 
4 

1 
!. 

l'i 

3 
4 
4 

3 
14 
5 

3 
3 
5 

3 
5 
6 

. 

Hole filled with Natural Soils 
from O'O" to 55'0" 

~ 
'!, 
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MICHIGAN TESTING ENGINEEIIS, INC. 

LOS OF ''IlL BOlliNG NO. _____ _:::2'-------

CONSULTING ENGINEERS IN SOILS & FOUNOAnON~ PROJECT Soils Exploration 

JOB NO. ____ -'!6::.4-_,8'-=Sc:l-"..9 _______ _ LOCATION Allen Park Clay Mine 

SURFACE ELEV 595.14 DATE 2-27-78 Allen Park. Michigan 

(Sample 
& Typo Deplh Legend SOIL DESCRIPTION Penetration Moisture Natural Dry Den Unc. Camp. 

Blows For 6" % Wt. P.C.F. Wt. P.C.F. Strength PSF. 

1 

fu-m:-
!-'-"'-
f---

-;:---+-----'-1~ 1 ' 611 

~· ' 

r..-' r!-----
f--l+.:-+----1 J' 6" 
~· rzB 

IUL 
F-
f---

~ r---· 
fs-

f--l+'---+-.....,--l 6 '0" 

ri- \ 2C 
ut-=-
- r!!----1" 

\ 

2D 
IlL .::.::____ 

-=9'---t---"-'--'-19 I Q n 

\ 
\ 

-

\ 

Firm moist sandy black 
TOPSOIL 

Compact moist medium brown 
SAND 

Very compact wet medium brown 
SAND 

Firm moist silty blue CLAY 

Stiff moist silty blue CLAY 

Firm moist silty blue CLAY 

17 _'\ 17'0" 

\ 18 

-- .!!____ \ 
lL 

211 \ ill._ =-
r-- 21 

\ 
\ 

\ 22 

23 

nPE OF SA&IPLE 
0. - DISTURBED 
U.L.-UNOIST. LINER 
S.T. -SHELBY TUBE 
S.S. - SPLIT SPOON 
R.C. - ROCK CORE 
I I • PENETROMETER 

REMARKS: 

Firm moist silty blue 
and ROUGE MARKINGS 

Tip of Well Point Set 
@ 77'0" 

CLAY 

Standard Penetration Test- Driving 2~ 00 Sampler 1' With 
140# Hammer Falling 30"; Count Made At 6~ lnte!Vals 

3 

6 

3 
4 
3 

3 
3 
4 

4 
5 
6 

3 
4 
3 

2 
3 
4 

2 
3 
3 

GROUND WATER OBSERVATIONS 

G.W. ENCOUNTERED AT 3 FT. 6 
G.W. ENCOUNTERED AT 70 FT. 6 
G.W. AFTER COMPLETION 70 FT. 0 
G. W. AFTER HRS. FT. 
G.W. VOLUMES HEAVY 

Str. 
% 

INS. 
INS. 
INS. 
INS. 



ouHFACE ELEV 593.14 
DATE 2-27-78 

.. 1!1111. 4 Type 

tv IUL 

~ Fut-

2L l1L 

'2M tQt-

BN luL 

Pepth l.agoml 

tt;o t='- ' 

' o, 

' '45 . ' 
' r=-
" ' 

" 
' 

' 50 ~ ' 

0 ·. 

\' . . 0 •, 2J_ . ' .. 
' ' ' \., 
' 

c "~-' 
160 \ ' c 

' . 

58'0" 

SOIL PlSCftiPfiON Firm moist silty blue CLAY 

and ROUGE MARKINGS 

Stiff moist blue CLAY, with 

sand and pebbles 

Firm moist blue CLAY, with 

sand and pebbles 

Stiff moist sandy blue CLAY 
Very compact wet medium gray 

SAND 
~ L7.5 I I 74'0" 

lYI'l OF SAMPlf P. • OISTURSEO U.L·UNOIST. UNER S.T. • SHEL9Y TUBE S.S. • SPliT SPOON R. C. • ROCK CORE [ ) • PENETROMETER 

HARDPAN and layers of SAND 

REMARK$: 

Standard Penetration Test - Orivinq 2" 00 Sampler i' With 

140# Hammer FaUing 30"; Count Made At 6~ Intervals 

__ I 

I 
PROJECT Sv.d .; 

I LOCATION Allen p I 
P!netnttoo Slows For 6" 

Allen '-"I Moi!iure. Natu,.d,- 1 % Wt P.C.f. I 

-I 

4 f-'5~+---t---+- I 
_I 1-_3:--+---+---+- -I 

~4~~---+----r--_1 
14 

_1 
~~----~--~----1 
2 

- I 
4 

- I ~5~~----~---+-----<1 
-I 

~2,-4----+----r---~1 

~14r--r--~----~--~-l -
4 

- I 

r-~----+---~----~1 
3 

- I -
~3~~----~---+----+---1 
r5~+----r--~r---+---1 

- I 4 

_I 

5 

- I 

~~----+----+----+-----1 
-

2 

I 

P-3~-r--~----~---+------1 

~3~+----r----r---4------1 2 

I 
I 

- I 

2 
3 

4 
6 
10 

33 
89 

I 

- I 

I -
-I 

I 
I -

I I 
: I 

I 
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MICHIGAN TESTING ENGINEERS, INC. LU'Ii Ul" ::iiUIL I:SUtiiNtii NU. -----------~-

CON-4TING ENGINEERS IN SOilS & ~OUNOATIONS PROJECT _:S::...o::...~::· l::...s:......::E::...xp::.::..:l::...o::...r::...a::...tc::ic::o_:;n:.._ ____ _ 

JOB NO. ____ _:6::...4_-_;.85:...1::...9'---------- LOCATION Allen Park Clay Mine 

593 14 D TE 2 27 78 Allen Park Michi~an SURFACE ELEV. A - - ' ' 
Sample SOIL DESCRIPTION Penetration Moisture Natural . Dry Den Unc. Com~. Str. 
& Typa llepth ll!gend Blows f1lr 5~ % Wl P.C.F. WI. P.C.F. Strength P F. % 

.. ' , ~ _., : ' HARDPAN and layers of SAND . ... 
77 'O" End of Boring 

80 

• 

' 

-

. 

TYPE OF SAMPLE REMARKS: 
D. • DISTURBED . 
U.l.·UNDIST: LINER 
S.T. • SHELBY TUBE 
S.S. • SPLIT SPOON 
R.C. • ROCK CORE Standard Penetration Test- Drivin~t' 00 Sampler 1' With 
I I · PENETROMETER 140# Hammer Falling 30"; Count ade At 6" Intervals 
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MICHIGAN TESTING ENGINEERS, INC. 
LOG OF SOIL I!IIRIIIG NO. ____ ___;;3 ______ _ 

CONSUlTING ENGINEERS lN SOILS & fOUNOAnONS PROJECT Soils Exploration 

JOB NO. ___ __;6:..4;_-..:8.:.5.:.19:..._ ____ -:----- LOCATION Allen Park Clay Mine 

SURFACE ELEV. 59 . DATE - - eiJ a:t: ' JC J gan 8 49 2 22 78 All l' k M' h' 

Sample Penetration Moisture Natural Dry Oen Unc. Com~. Str. 
& Type Depth l.!gend SOIL DESCRIPTION Blows For 6" % 'Ill P.C.f. WI. P.C.F. Strength P f. % 

\ 
Soft moist silty blue CLAY 

~ ~ I' 2 

1JL ' 2 \ 31'0" 
\ 2 

• 0 

'· 

n _.l.L \.' 2 
IUL ' '\· 2 

'\. 3 
' 

' \ 

0 

13.} [4o 2 m:- o: < Firm moist blue CLAY, with 3 
' 

sand and pebbles 3 

13K '4:5 0 ~ 2 

m:- 1--'-"---- ' 3 
4 

. t a \ 
' 

>: 3L rso- 2 

Ut- F- . a 3 
3~ 

. . ' ' 0 53'0" 

~ 'ss ['{·~ 
Stiff moist blue CLAY, with 

• 0 sand and pebbles 2 

m -- 55'0" End of Boring 4 
5 

60 

I 

TYPE OF SAMPLE REMARKS: Hole Filled with Natural Soils 
0. -DISTURBED 
U.L.-UNOIST. LINER from 
S.T. - SHELBY TUBE 

O'O" to 55'0" 

S.S. - SPLIT SPOON 
RC. - ROCK CORE Standard Penetration Test- Orivin'\r 00 Sampler 1' With 
I I - PENETROMETER 140# Hammer Falling 30~; Count ade At 6" Intervals --



·- --~---- ·--- - -- '#! 
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MICHIGAN TESTING ENGINEERS, INC. 
LOG OF SOIL BORIN& NO. _____ 4 _____ _ 

COHSUlTlHG ENGIHe!IS IH SOilS ' fOUNDA T10NS PROJECT Soils Exploration 

JOB NO. -----=-6..:.4---'8=5:....::1:...::.9 ________ _ LOCATION Allen Park Clay Mine 

. z -SURFACEELEV 595 07 DATE 2-23-78 Allen Park Michigan 
-

S1mpje Depth leiJind SOIL DESCRIPTION Penetntlon Mollturw Natunl Dry Den Unc. Com~. .)tr. 
a Type Blows f11r 6' o/o Wl P.C.F. WI. P.C.F. Strength P F. % 

·~ Firm moist sandy black J 
1 . TOPSOIL I 

1 '0" . . 
4A 2 Medium compact moist medium 3 . . brown SAND I UL 4 

3 ' ' I 3 -. 3'0" '· --;:. ...... to:~ 

1\ 4 I 
4B Firm moist oxidized variegated 1 I 

UL r!- I silty CLAY 2 

- ~ 
\ 

I 3 I 

\ I 
I 

\ I 
I 

4C 7 2 I 

7'0" 
UL \ 2 I 

8 Firm moist silty blue CLAY 3 
.\. 

9 \ 9'0" 
-

4D \ 2 I 

UL 10 2 

Soft moist silty blue CLAY 2 
11 I 

12 -
\. 

I 
13 \. 13'0" 

I 

'c\ 14 ? 

I 

4E 1 I 
UL 15 Soft moist silty blue CLAY, 1~ 

.;::.· 
with sand and pebbles, 2 rouge 

16 markings I 
.o ' 

17 

\ 
• I 

18 0 . ' I 
'\ 

19 .:J I \• 

19'0" 
4F . 0\ 2 I 
UL 20 2 

I 3 
21 

\ 
Firm moist blue CLAY, with I 
sand and pebbles I 

22 

23 I 

24 0 : 

l±_G \ 2 - l 
UL 25 3 

I 

\0' ' 3 

nPE OF SAMPLE REMARKS: &ROUND WATER OBSERVATIONS r D. ·DISTURBED G.W. ENCOUNTERED AT 1 FT. 0 INS. 
U.L.-UNDIST. LINER ; 

S.T. -SHELBY TUBE G.W. ENCOUNTERED AT 55 FT. 0 INS. 

S.S. • SPLIT SPOON G. W. AFTER COMPLETION FT. · INS. 

R.C. -ROCK CORE Standard Penetration Test- Drivin~l" 00 Sampler 1' With G.W. AFTER HRS. FT. INS. 

r ( ) • PENETROMETER 14011 Hammer Falling 30'; Count ade At 6" Intervals G. W. VOLUMES LIGHT 
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MICHIGAN TESTING ENGINEERS, INC. 
LOG OF SOIL IIORIIIIl Nil. --~-.......:4::_ _____ _ 

CONSUlnNG ENGINEERS IN SOilS & fOUNOAnONS 

JOB NO. ____ ..::!6:::::4_-8~5::.:1'-'9:...._ _______ _ 

SURF CE ELEV A 595 07 . - -DATE 2 23 78 

Sample 
& Typo Depth legend SOIL DESCRIPTION 

' \' 
J •\ 

' 
" ., 

4H elL \_ o. 

ill:- '\ ' . 

-:; 

7;1 !Js . 
IUL • Firm moist blue CLAY, with. \ 

' sand and pebbles 

u- I--
..£ill.__ 

. : IUL 

' J ' 

IL;i{ ~ -~ ~ !iii-
" 

0 

7;r- To- '.\'' 
·, 

jjf- ~ . 
0 

' . 52'0" 

1'\z~~\ 
Stiff moist blue CLAY and 

... layers of wet SAND 
4M Ts- ': .:.·, 

55'0" ~ -"-- End of Boring 

60 

~ 

TYPE OF SAMPI.£ REMARKS: 
D. ·DISTURBED 
U.L.·UNDIST. LINER 
S.T. -SHELBY TUBE 
S.S. - SPLIT SPOON 
R.C. • ROCK CORE Standard Penetration Test- Drivin~_l" 00 Sampler 1' With 
I I • PENETROMETER 140# Hammer Falling 30"; Count ade At 6" Intervals ---

PROJECT Soils Exploration 

LOCATION Allen Park Clay Mine 

Allen Park Michigan , 
Penetration Moisture Natural Dry Oen Unc. Com~. 

Blows For 6" % Wl P.C.f. WI. P.C.F. Strength P F. 

2 
2 
3 

1 
2 
3 

l 
2 
3 

2 
3 
3 

2 
3 
4 

3 
4 
4 

I. 

Hole filled with Natural Soils 
Cement from 0'0" to 55'0" 

Str. 
% 

& 



MICHIGAN TESTING ENGINEERS, INC. 
LO& OF SOIL BORIN& NO. _____ __:5 _____ _ 

CONSULTING ENGINeERS IN SOILS & FOUNOAnONS 

JOB NO. ____ ..:.6..:.4-..:.8:c:5..:.1.:._9 _______ _ 

SURFACE ELEV 595 68 - -DATE 2 25 78 

Sample 
& Type Depth Legend SOIL DESCRIPTION 

. ' 

I 
\._//\ Firm moist sandy black 
' ' ' l'O" TOPSOIL 

'SA '2"· Compact.moist medium brown 

-m:- f=--. ' ' 2'3" SAND 
- ra- . ' ·~!' Very compact moist medium . ' ' -

' ' 
3'0" brown SAND and CLAY 

4 ' ' • Compact wet fine brown SAND 
5B 

/~ 
4'0" 

liL r!- Stiff moist silty variegated ..;;...;.;_ 

/\ I CLAY - 6 \ I • 

I \ 6'0" . 

5C ry- Firm moist silty variegated 
Ut- ' I CLAY -=-=-- rs- \ I - ' 8' 1" 

5D ~ \ Firm moist silty blue CLAY 

liL r!!- \ -'=--
- 11 \ 

\ 11 '6" 12 \ 
13 \ 

CsE ~ 
1JL ~ -==-- -'-"---

- 16 

17 
\ 

' 
18 

\ Soft moist silty blue CLAY 

5F 
~ 

~ 2il 
~ '• 
~ 

~ ~\ 22 

23 

:s:!L:: ~' =--" llL._ ~ " 
"' nPE OF SAMPLE REMARKS: 

Tip of Well Point 
D. ·DISTURBED Set 
U.L.-UNDIST. LINER @ 79'0" 
S.T. -SHELBY TUBE 
S.S. • SPLIT SPOON 
R.C. • ROCK CORE Standard Penetration Test- Drivin~ 2· 00 Sampler 1' With 
I I -PENETROMETER 140# Hammer Falling 30"; Count .!1ade At 6~ Intervals 

PROJECT Soils Exploration 

z n 

LOCATION Allen Park Clay Mine 

Allen Park Michiga 

Penetration Moisture Natunl Ory Den Un~ Com~. 
Blows For 6" % WI. P.C.F. WI. P.C.f. Strength P F. 

4 
9 
8 

3 
4 
4 

2 
3 
3 

2 
2 
3 

2 
2 
2 

2 
1 
2 

1 
1 
2 

GROUND WATER OBSERVATIONS 

G.W. ENCOUNTERED AT 3 FT. 0 
G.W. ENCOUNTERED AT 73 FT. 0 
G.W. AFTER COMPLETION 25 FT. 0 
G.W.AmR HRS. FT. 
G. W. VOLUMES HEAVY 

--.,tr. 
% 

.I 
I 

I 

.I 
I 

I 

J 

l 

I 
I 

I 

.I 
l 

I 

l 

I 

.I 

l 

' 
l 

I 

I 

I 

I 

INS. I 
INS. 

INS. 
INS. I 
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MICHIGAN TESTING ENGINEEI!S, INC. 
5 LOG OF SOIL BI!Rillll 1\111. _____ :::__ _____ _ 

C9f'ISUtnt-IG ENOINEEitS IN SOilS & FOUNDATIONS 

JOB NO. ____ _::6:_:4_-;:_85,_1"-'9'----------

SURFACE ELEV. 595 68 . - -DATE 2 25 78 

Sample 
& Type Oeptll Legend SOIL DESCRIPTION 

\ Soft moist silty blue CLAY 

r--

~ ' ~ \ 
29'0" 

' 1m. 0 

~ lm. 
135 1\ 

~ Firm moist blue CLAY, with 
sand and pebbles 

~- '40 0 

I-""-
' ' ' 

' 
G 

' 
1- 1-,---

1¥-- ~- ' '-UL -'\; 
' c ' 

fsL r2L 
49'0" . \ 

IUL ' \ 0 

' 
' ., 

' 

SM 
~ 

Ts-~ 
c . 

' 

0 

- 160 Stiff moist blue CLAY, with 
~ c sand and pebbles 
UL 

" 

' ' -
1-- 165 ~ lm. 

' 
c 

, \, 

5P lzo G 

~ 
' '-J ' 73'0" 

' fsq 175 
Compact wet medium gray SAND . 

ijt-
' . 

.. TYPE OF SAMPLE REMARKS: 
D. -DISTURBED 
U.L-UNDIST. LINER 
S. T .. - SHELBY TUBE 
S.S. - SPLIT SPOON 
R.C. - ROCK CORE Standard Penetration Test- Drivtn~{ OD Sampler 1' With 
I I - PENETROMETER 140#" H;~mrn~>• :.'lling 30~; Count ade At 6u Intervals --

' 
]_ J... an 

PROJECT Soils Exploration 

LOCATION Allen Park Clay Mine 

Allen Park M"ch·~ 

Penetn~tion Moisture Natunl Dry Den Unc. C:om~. 
Blows For 6~ % WL P.C.f. WL P.C.f. st .. ngth P F. 

2 
2 
3 

2 
3 
3 

2 
3 
:31< 

2 
3 
4 

3 
4 
4 

2 
4 
4 

3 
4 

4 

3 
3 

" 
3 
3 
5 

4 
8 
8 

Sir. 
% 



MICHIGAN TESTING ENGINEERS, INC. LOG OF SOIL BORIN& NO. -----=5'------
COHSULnNG ENGINEERS IN SOilS & FOUNDAnOHS 

JOB NO. _____ 64_-_8_5_1_9 ________ _ 

SURFACE ELEV. 595 68 A - -0 TE 2 25 78 
Sample 
& Typo Dapth L!gend SOIL DESCRIPTION 

Compact wet medium gray SAND 
' 77'0" 

0 ' ' ' Extremely compact wet medium 

f.--- '80: '' . . gray SAND 

1
5R !.. '-'~ 80'0" End of Boring 
UL 

85 

' 

nPE OF SAMPLE REMARKS: 
D. 0 DISTURBED 
U.L.oUNDIST. LINER 
S.T. 0 SHELBY TUBE 
S.S. 0 SPLIT SPOON 
R.C. 0 ROCK CORE Standard Penetration Test- Drivin'll" 00 Sampler 1' With 
I I 0 PENETROMETER 140# Hammer Falling 30"; Count ade At 6" Intervals 

PROJECT _s_o_~...;·l_s_E_xp_,_l_o_r_a_t_i_o_n ____ _ 

LOCATION Allen Park Clay Mine 

Allen Park Michigan 
' 

Penetration Moisture Natural 
----Str. 

Blows for 6" % Wl P.C.F. 
Dry Den 

Wl P.C.F. 
Unc. Com~. 

Strength P F. % 

I 

20 I 
39 
55 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 
' 

' I 

I 

I 

I 

-~~ 
. 

. 

I 

I 
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I 
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MICHIGAN TESTING ENGINEERS, INC. 
LOIIIlF SOIL BORING NO. ____ ......::6:._ _____ _ 

CONSULTING eNGINEERS IN SOILS & FOUNDATIONS PROJECT _...:S...:o..:i:.:l:.:s_E_x.,_p_l_o_r_a_t_i_o_n ____ _ 

JOB NO. ____ _,6e.:4c::-"=!8:.51"-'9'---------- LOCATION __,Al=l::.:e:n"-'P,_,a,_,r,_,k"-'C'-'l"'a'-'y'--"M"'i,._n..,e,__ __ _ 

SURFACE ELEV 595 03 • DATE 1 ? 7R - - Allen Park Michigan 
' 

Sample Depth Legend SOIL DESCRIPTION Penetration Moisture Natural Ory Den Unc. Com~. Sir. 
& Type Blows For 6" % Wt P.C.F. WI. P.C.f. Strength P F. % 

\..../:'"~" Sandy TOPSOIL 1 . ' . 
1'0" 

X 
~ ~ 6 
liL F-- 7 - ~ 7 - ..;:.._ 

r!-6B ~~\I 3 
liL rs- 5 ..;;..:::_ r--- 5 r-- fa- ' 

~( 
Stiff moist variegated CLAY, 

16C ~'; with sand and silt, some 

ri-
,, 

6 
Ut- :'\ vegetation 
..;;..:::_ 

~ 
7 
7 

f-- r--- ' 

1~/\ 16D . 
.L_ 

3 
I~ til \ / 4 
f-- =- \ \/ . 4 
f-- "i"1 / 

i/\ 
·--

12 
\ ?$> ' 

.__ \ 

13 . 
\ 

13'0" 

~ ~ ' .\ 2 
1::::-- T5 2 UL .. ,...----

2 - ~ ' 
' \ 

17 \ ' \,\ 
18 

Soft moist blue"CLAY, with 

~ ' 
sand 

6F 2 
"""---- l2iJ 2 Y.L r=- 2 - ru- ' 

' 
22 

\\I 

23 ' 
. . 

r.::-- ~ 
-~ 2 

~ lL \.· 2 

. f--
2 

nPE OF SAMPLE REMARKS: GROUND WATER OBSERVATIONS 
D. ·DISTURBED G.W. ENCOUNTERED AT fT. INS. 
U.L.-UNDIST. LINER 
S.T. ·SHELBY TUBE G.W. ENCOUNTERED AT fT. INS. 

S.S. • SPLIT SPOON G.W. AfTER COMPLETION fT. INS. 

R.C. · ROCK CORE Standard Penetration Test- Drivin~r 00 Sampler 1' With G.W. AfTER HAS. fT. INS. 

' I • PENETROMETER 140# Hammer Falling 30~: Count ade At 6" Into:: _·':!.Is G.W. VOLUMES NONE ' 



-- •--- --- -- ·-----------· -----~--

t.1£ . MICHIGAN TESTING ENGINEE~, INC. 
CON$UlT1NG ENGINE£ liS IN SOilS & FOUNDATIONS 

JOB NO. 64-8519 

LOG OF SOIL BORIN& NO. ____ __::6 _____ _ 

PROJECT Soils . Exploration 

LOCATION Allen Park Clay Mine 

595 03 SURFACE ELEV. . - - • --DATE 3 2 78 Allen Park Michigan 
--, 

Sample SOIL DESCRIPTION- Penelr~tion Moiatu111 Natul'll Dry Den Unc. Com~. Sir 
6 Type Depth Lagend Blows ~r 6" % Wl P.C.F. Wl P.C.F. Strength P F. % 

.\: 
\ Soft moist blue CLAY, with I 

f'\ sand 
·\ 29'011 

6R I 30 \ 3 I 
UL • ' 3 I. 

4 -- ~" ~!o.r--

·. .. I 
\ I • \ 

61 I 35 \ 3 
UL II 4 

' 
. ·. 

Firm moist blue CLAY, with 4 

' 
sand 

6J I 40 3 I 
UL II 3 I . 

4 

' I 
6K I 45 '· 3 
UL • ' ·. . ' 3 

' 4 . I 

' 49'0" 
6L I 50 

. 3 - I x· UL ~ 
. Stiff moist blue CLAY, with 4 I \ 

0 sand and small stones 5 . 
0 

- . . 
3 6M I 55 .·.. 0\ 

55'011 End of Boring Jill ·- -- 4 UL 
5 -, 

I 

60 I 

I 

l 

r 
1 

; 

.. --, 
-~ ~ 

nPE OF SAMPLE REMARKS: Hole filled with Natural Soils 
0. · DISTURBED ' 
U.L·UNOIST. LINER from 0'011 to 55 1 011 

S.T. ·SHELBY TUBE 
S.S. • SPLIT SPOON .. 
R.C. • ROCK CORE Standard Penetration Test - Orivin~{ 00 Sampler 1' With 

.. 

( ) • PENETROMETER 14011 Hammer Falling 30"; Count ade At 6" Intervals 
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! 
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MICHIGAN TESTING ENGINEERS, INC. 
Lilli OF SOIL BORillll 110. ____ _:_7 ______ _ 

CONSULTING ENGINEERS IN SOILS & ~OUNDAnONS 

JOB NO. ____ .::.64.:..-....:8:.::5.::1:_9 _______ _ 

SURFACE ELEV. 594 11 . DATE - -2 28 78 
Sample 
& Typo De pill l.llgend SOIL DESCRIPTIOII 

-~· 0'6" Firm moist sandy black 
1 v \ TOPSOIL 

~ r- I Firm moist silty variegated 
UL 
~ \ I 

CLAY 
1----'- !-=-- -

,!____ 1\ 
l2!- fs- \ 
~ I \ r=--
1----'- I 6 6'0" 

I \ I~ '7--I~ 1-'----
~ . I 

'a Soft moist silty variegated 
1-- r=-- CLAY 

Tn-
9 I I' 

!-=- To- \ I IUL !=-- \! 10'4" 1----'- '11 

12 
'· 

' 
13 \ Firm moist silty blue CLAY 

'\~ 

~ ---.1L 
~ '· 

\ .m._ !=-,.____ 
~ 

' '· 
17 \ 

\ ' 
17'0" 

Ill \o 
\ 
' 

~ '· 

tiL . \• 

'2o 0 

1m.- f.=-- Soft moist blue CLAY, with 

1-- '21 
sand and pebbles, rouge 

0 ' markings 
I . 

22 0 
' 

23 \ ' ' 
" . ' 

,.____ ~ ' ,zL fzr 
. 

IUL 
I 

!-=- D 
.. 1----'-

REMARKS: nPE OF SAMPLE Tip of Well Point Set 
D. ·DISTURBED @ 79'0" U.L-UNDIST. LINER 
S.T. -SHELBY TUBE 
S.S. - SPLIT SPOON 
R. C. - ROCK CORE Standard Penetration Test- Drivin~{ 00 Sampler 1' Wrth 
I I - PENETROMETER 140# Hammer Falling 30"; Count ade At 6" Intervals 

PROJECT Soils Exploration 

LOCATION Allen Park Clay Mine 

Allen Park Michigan 
' 

Penetrntion Moisture Natural Dry Den Unc. Cam~. 
Blows For 6~ % WL P.C.F. WI. P.C.F. Strength P F. 

2 
3 
3 

2 
2 
3 

2 
2 
2 

3 
3 
4. 

3 
11 
3 

2 
I? 
2 

1 
2 

. 

2 
GROUND WATER OBSERVATIONS 

G.W. ENCOUNTERED AT 10 FT. 0 
G.W. ENCOUNTERED AT 711. FT. 0 
G. W. AFTER COMPLETION 72 FT. 0 
G.W. AFTER HRS. FT. 
G.W. V"' UMES MEDIUM-HEAVY 

Str. 
% 

INS. 
INS. 
INS. 
INS. 



MICHIGAN TESTING ENGINEERS, INC. LOG OF SOIL BORIN& NO. -,-----:._7 __ --:----

CONSULTING ENGINEERS IN SOilS & FOUNOAnONS 

JOB NO. ____ 6~4::...-~8:=_5.=;19::....._ _______ _ 

SURFACE ELEV. 594 · 11 DATE 2-28-78 

Sample 
& Type Depth Legend SOIL DESCRIPTION 

0 

c • 

f=- "::":,-!-I\-"·, 0'---.,-. -'-'I 29 ' O" 
7H._lQ_ 

Soft moist blue CLAY, with 
sand and pebbles, rouge 
markings 

fill: . 0 

i=-H--1 

TI-
l:=-
~U~LR---1' 

' 

\ 

TYPE OF SAMPLE 
D. • DISTURBED 
U.L.·UNOIST. LINER 
S.T. -SHELBY TUBE 
S.S. - SPLIT SPOON 
R.C. -ROCK CORE 

• .. 

0. 

\"'J 

\. 

\ . 

\ t 

r::,\ 

I I - PENETROMETER 

REMARKS: 

Firm moist blue CLAY, with 
sand and pebbles 

Stiff moist blue CLAY, with 
sand and pebbles 

Firm moist blue CLAY, with 
sand and pebbles 

Stiff moist blue CLAY, with 
sand and pebbles 

Compact wet medium gray SAND 

Extremely stiff moist blue 
CLAY, with sand and pebbles 

Standard Penetration Test- Driving 2" 00 Sampler 1' With 
140# Hammer Falling 30"; Count Made At 6" Intervals 

PROJECT Soils Exploration 

LOCATION Allen Park Clay Mine 

Allen Park, Mjchjgap 

Natural Dry Den Unc. Camp. 
Wl P.C.F. WI. P.C.F. Strangth PSF. 

Penetration Moistur1 
Blows For 6" % 

I 

2 I 
3 1. 
3 

I 
2 
3 
4 I 

I 

2 I 
2~ I 
3 

I 
2 
2 
3 I 

I 

3 I 

4 I 
5 

I 
3 I 

4 
4 I 

I 

2 
3 I 
3 

I 
2 ! 

2 
3 I 

I 

3 
4 I 
5 I 

18 I ---1 
21 I 
24 

I 



C" 
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MICHIGAN TESTING ENGINEERS, INC. 
LOG OF SOIL BORIN& NO. _____ _:_7 _____ _ 

CONSULTING ENGINEERS IN SOilS & FOUNDATIONS 

JOB NO. ____ 6~4:..-..:::8:::::5.:.19::._ _______ _ 

SURFACE ELEV. 594 11 . - -DATE 2 28 78 

Sample 
& Type Deptll Legend SOIL DESCRIPTION 

'\\. - \ . Extremely stiff moist blue 

-;; ?::~~: CLAY, with sand and pebbles 

7R 'so \- . ~\. 
~ 

._ ...... _ 
80'0" End of Boring 

85 

TYPE OF SAMPLE REMARKS: 
D. ·DISTURBED 
U.L·UNOIST. LINER 
S.T. ·SHELBY TUBE 
S.S. -SPLIT SPOON 
R.C. - ROCK CORE Standard Penetration Test- Drivin~{ 00 Sampler 1' With 
I I • PENETROMETER 140# Hammer Falling 30~: Count ade At 6" Intervals 

PROJECT Soils Exploration 

LOCATION Allen Park Clay Mine 

Allen Park Michigan 
' 

Penetration Moisture Natural Dry !len Unc. Cum~. 
Blows For 6w % Wt. P.C.f. Wl P.C.f. Strength P f. 

-1 " 

"' 
"ln 

Str. 
% 



MICHIGAN TESTING ENGINEERS, INC. 
LO& OF SOIL BORIN& NO. ____ _:8::....._ ____ _ 

CONSUlTING ENGINE£RS JN SOilS & FOUNDAT10NS PROJECT Soils Exploration 

JOB NO. -'----..::6..:.4-....:8:.:5:..:1~9 _______ _ LOCATION Allen Park Clay Mine 

SURFACE ELEV 593 91 . DATE 2-28-78 Allen Park Michi~ . an --
11·~r~ Daptl1 legtnd SOIL DESCRIPTION i Moi~ura :~W-~k ~f.YpD~} sw;~gf~~gf_ Str. 

Blow. for 6" % 

'-.../"'\_ 
0'6" TOPSOIL I 

1 

·~ 
I 

l lC 
<J>; . 

I ' : \ \' 

Firm moist variegated CLAY, 
2 

/ \ dJ· 3 l 
I with sand and vegetation 4 - . 

]L 
14_ 1 

C 
iJ 3 

:m;::: 
-----~ 

j 
4 I -

6 I , 5'6" I 
' 

~ ~ ' 4 

JJ1_ 
r-- - 4 I 

I 
/ 5 -

~ 
. Firm moist brown CLAY, with I 

:IDL: ' sand 14 I 

.m,_ l1!" 5 
F- , 

' - 11 I 
i ' 

12 

/ I 
13 13'0" 

. I 

~\\ 
E 

~ I 

~ I 
~· ? ..:..::...._ 

2 
f-- ~ 0 l 

' ' 
17 

\ 
I 

18 I 
Soft moist blue CLAY, with 

..8E.._ 

.!!_ sand and pebbles 
? I 

~ ' 
JIL.._ •C' ? 

' - 21 I I 
,o 

22 

' 
I 

23 ' 
l 

'\ :§L 
~ ' 

I 
~ 

2 . 
.JlL.._ 3 

3 --
nPE OF SAMPLE GROUND WATER OBSERVATIONS 

I D. -DISTURBED G.W. ENCOUNTERED AT FT. 
U.L.-UNDIST. LINER 

INS. 

S.T. -SHELBY TUBE G.W. ENCOUNTERED AT FT. INS. 

S.S. - SPLIT SPOON G. W. AFTER COMPLETION FT. INS. 
R.C. - ROCK CORE Standard Penetration Test- Drivin~r OD Sampler 1' With G.W. AFTER HRS. FT. INS. 
I I - PENETROMETER 140# Hammer Falling 30~; Count ade At 6" Intervals G.W. VOLUMES NONE 



i 
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.MICHIGAN TESTING ENGINEERS, INC. 
LOG OF SOIL BORI!Iil NO. -----,-.::8 _____ ---: 

CONSUlTING ENGINEERS IN SOILS & FOUNOAnONS 

JOB NO. ____ 6~4::_:-:_:8~5.::_19"----------

Sample 
& Type Depth 

SURFACE ELEV 

lagend 

0 ..._\ 

593.91 DATE 2-28-78 

SOIL DESCRIPTION 

Soft moist blue CLAY, with 
sand and pebbles 

.:... -...:·55 'O" End of Boring 

60 

TYPE OF SAMPLE 
D. • DISTURBED 
U.L.· UNDIST. LINEA 
S.T. ·SHELBY TUBE 
S.S. • SPLIT SPOON 
R.C. • ROCK CORE 
I I • PENETROMETER 

REMARKS: 

Standard Penetration Test- Driving 2~ 00 Sampler 1' With 
140# Hammer Falling 30"; Count Made At 6n Intervals 

PROJECT Soils Exploration 

LOCATION Allen Park Clay Mine 

Allen Park, Michigan 
Penetration Moistun Natunl Dry Den Unc. Comp. 

Blows For 6" a;a WI. P.C.F. WI. P.C.F. Strength PSF. 

2 
3 
3 

2 
3 
4 

2 
3 
3 

2 
3 
4 

3 
4 
5 

4 
5 
5 

Hole filled with Natural Soils 
from 0'0" to 55'0" 

Str. I 
% i 

I 

i 

I 
l 



LO& OF SOIL BORIN& NO. ----~9-------' 

PROJECT Soils Exploration 

LOCATION Allen Park Clay Mine 

SURFACE ELEV • DATE 3-1-78 Allen Park Michi2 
' 

an -

l~'fl'~ Dapth Legend SOil DESCRIPTION Moi~un w'\~W.'l1F. ~[Ypa~} si::~"g[),"~gF. ~tr. 
Blowt For 6" % 

11 .~· 0'9 11 Sandy TOPSOIL I 
' ' . ' 

If :c: ~~I I 

' ' ' 
Very compact moist brown SAND, -6 

:c 
with some vegetation 8 l 

r- ' 11 I 

- ' ''!"' 
14 3'6" . . 

~ 
. ' ' 

tC 
8 I 

Very compact wet brown SAND R 

' ' ' 8 
r-- ~ ' I 

' ' ' ' 

]t I ' ' ' 6 
' ' ' 7 . I 

IS '\ 
7'611 

8 I 
-

fL-
lt 6 I 

~ '\' 8 - 1n 
f--- 1T I 

Stiff moist blue CLAY, with I 

g_ \\ sand and streaks of sand 
I 

113 I 

' 

lE 
~ 

~ 

~~;: 
5 I 
5 
'i - ~ . 

I 
I 

17 I' 17'0" 

\ 18 I 

~ 
.!!_ ' . 2 I 
~ 

\ 
Soft moist blue CLAY, with 2 

- n= 
sand 2 

I 

I 
22 

' 
2J I 

' 

~- ' 

~ 3 
-

~·"~ 1-----1 
.!1L.._ 4 

4 
nP£ OF SAMPLE &ROUND WATER OBSERVATIONS 

j D. ·DISTURBED G.W. ENCOUNTERED AT FT. INS. 
U.L.-UNO\ST. LINER 
S. T. • SHELBY TUBE 

G.W. ENCOUNTERED AT FT. INS. 

S.S. • SPLIT SPOON G.W. AFTER COMPLETION FT. INS. 

R.C. • ROCK CORE StanQ_a«j Test- Orivin'\t 00 Sampler 1' With G.W.AffiR HRS. FT. INS. 

1

-

I I - PENETROMETER 140# Hammer Falling 30"; Count ade At 6" Intervals G. W. VOLUMES NONE . 



-
- - ----~---~-~--- ------~--- -------~--- --- -- -----------·--·--- - - - --- -----------~----

~ 
lOG OF SOIL BOIIII\IG NO. 9 

MICHIGAN TESTING ENGINEERS, INC. 
CQNSUtnNG ENGINEERS IN SOilS & FOUNDAnONS 

PROJECT Soils Exploration 

JOB NO. 64-8519 LOCATION Allen Park Clay Mine 

SURFACE ELEV. 593.73 OATE 3-1-78 Allen Park, Michigan 
Sample SOIL DESCRIPTION Penetration Moisture Natural Dry Den Unc. Com~. Str. 
& Type Depth Legend Blows For 6~ % WI. P.G.f. Wl P.G.F. Strength P F. % 

\ . 

r 
L· 

\ 
'9H '30 -

3 
"UL 1-'--'---

4 
5 

r• 
I 1\ ~ bs 3 

IUL 4 
Soft moist blue CLAY, with 5 
sand 

fgJ p;-o- 3 
IUL 4 

i ~ 

u 
6 

I\ 9K j4s 3 
~ 4 

" 
fgr:- I so 3 
IUL . 4 

5 

""' ~~ - '" 55 
,'•\ 

55'0" End of Boring 3 liJL - ~-

4 
5 

[ no 

I 
' l __ ~ 

l~ 

l 

i 
c - TYPE OF SAMPLE REMARKS: -

0. ·DISTURBED Hole filled with Natural Soils 
U.L·UNDIST. LINER from O'O" to 55'0" 
S.T. • SHELBY TUBE 
S.S. • SPLIT SPOON 
R.C. • ROCK CORE Standard Penetration Test- Drivin~{ 00 Sampler 1' With 
I I • PENETROMETER 140# Hammer Falling 30N; Count ade At 6" Intervals 



MICHIGAN TESTING ENGINEERS, INC. 
LOG Of SOIL BORING NO. ____ ;:_10:...._ ____ _ 

C:ON&nnNG ENGINEUS IN SOILS&. FOUNOAnONS 

. 
JOB NO. 64-8519 

SURFACE ELEV 593 40 . DATE 3 2 78 --
Sample 
& Ty111 Depth l.!gend SOil DESCRIPTION . Firm moist sandy black 
~ 1 1 I O"' TOPSOIL . . Compact moist medium brown 

lOA 2 . I I SAND 
UL 2'0" . ' 3 -. I ' 

4 Compact wet medium brown 
lOB . \ ' SAND 
UL 5 . \ 

6 ' \ 

lOC 7 I . 
IUL 

1\ 
7'0" 

8 

I~ 
Firm moist blue CLAY and 
SILT 

9 
9'0" 

lOD \\ UL 10 

11 

\ 12 
\ Stiff moist blue CLAY and 

13 i } SILT 

14 
lOE \ 
UL 15 '\, ' \ 

' 
\ 16 ,,_ 

' ' 
17 1\ ' '· 

' \ 
\. 18 ·. 

\ 
18'0" 

19 
I HlF 
lm · 20 

~ 
21 Firm moist blue CLAY, SILT 

and ROUGE MARKINGS 

22· f\ 
1\ I 

23 

24 ' 
'· 
" lOG \ ltJL 25 

nPE OF SAMPlf REMARKS: Tip of Well Point Set 
D. -DISTURBED 
U.L-UNOIST. LINER @ 81 'O" 
S.T. ·SHELBY TUBE 
S.S. • SPUT SPOON 
R.C. • ROCK CORE Standard Penetration Test- Drivin~r 00 Sampler 1' With 
( ) ·PENETROMETER 140# Hammer Falling 30": Count ade At 6" Intervals 

PROJECT Soils Exploration 

LOCATION Allen Park Clay Mine 

s: lgaD • Allen Park Mi h' 

Penetration Maistu111 Natural Dry Dan Unc. Com~. · 
Blows For 6" % Wl P.C.F. Wl P.C.F. Strength P F. 

3 
4 
5 

3 
4 
4 

2 
3 
3 

3 
4 
5 

·• 

3 
5 
6 

2 
3 
4 

!' 

2 
3 
3 

&ROUND WATER OBSERVATIONS 

G.W. ENCOUNTERED AT 2 FT. 0 
G.W. ENCOUNTERED AT 75 FT. 6 
G. W. AFTER COMPLETION 1 FT. 0 
G.W: AFTER HRS. FT. 
G.W. VOLUMES HEAVY ... 

--Str. 
% 

I 
I 

I 

I 
I 

I 
I 

J 

I 
I 

I 

I 
I 

I 
I 

I 

r 
I 

I 

r 
I 

I 

- 1 

INS. r 
INS. 
INS. 
INS. 



LOG OF SOIL BOlliNG 1111. ____ ..__:1:.:0:..._ ____ _ 

PROJECT Soils Exploration 

LOCATION Allen Park Clay Mine 

. - - Allen Park Michigan 
' 

Sample Depth Legend SOIL DESCRIPTION Penetration Moisture Natural Dry Oen Unc. Com~. Str. 
& Type Blows For 6w % WI. P.C.f. WI. P.C.F. Strength P F. % 

II[\ Firm moist blue CLAY, SILT, 

1\11' and ROUGE MARKINGS 

- 29'0" 
~ _1Q_ ,\' 3 
UL Stiff moist blue CLAY, with 4 

0 sand and pebbles 4 --<v-~-

~ 

.\ . \ 
JJll. 

\ 34'0" 
~ o\ 

. 2 
UL \ 3 

\· 3 I . 

. ' ' 0 

[lO.J rz;o 2 r=- 0 Firm moist blue CLAY, 3 UL with 
\t sand and pebbles 4 

\ 

' ' \~ 

lloK '45 
0 

2 
IUL ~ 3 0 

• 3 
' ··,I 
'o\ 

r:-:- r=-' 2 ~ ~ . 
UL ' 0 

51'0" 
3 
4 

\' -

J.QM. '55 . 
4 0 r-=--

,o \ 
Stiff moist blue 4 UL CLAY, with 
sand and pebbles 5 . . . 

!_ __ 

\ 

:um: 60 
\' :z. 4 

:m. 
-=--. 

5 
[ 

0 6 

l ' 63'0" 

:1m '6.5 
c ·. \ . 2 

im" 
"""'---

3 I 
L 0 Firm moist blue CLAY, with 4 

\ sand and pebbles 
' 

1
10P '70 0 

·\· 2 
IUL -'-"---

3 
L. 

' c 4 

L 
~ [75 

\ . " ' Very compact wet medium 2 
. 

UL ' 
75'6" brown SAND 3 

TYPE OF SAMPLE REMARKS: 3 I 
L. 

D. ·DISTURBED 
U.L.· UNOIST. UNER 
S.T. • SHELBYTUBE 
S.S. • SPLIT SPOON 
R.C. • ROCK CORE Standard Penetration Test- Drivin~{ 00 Sampler 1' With 
I I • PENETROMETER 140# Hammer Fa!Hng 30"; Count ade At 6" Intervals -



LOG OF SOIL BORIN& NO. _____ 10.:....._ ____ _ 

SURFACE ELEV. . DATE 3 2 78 - -
Sample 
& Typo Dop111 Lagend SOIL DESCRIPTION 

. 
Very compact wet medium 
brown SAND 

>---- 80 79'0" 
1
10R .. Silty HARDPAN 
UL ' ·--'-- 81'0" End of Boring 

85 

TYPE OF SAMPLE REMARKS: 
0. -DISTURBED 
U.L.-UNOIST. LINER 
S.T. -SHELBY TUBE 
S.S. - SPLIT SPOON 
R.C. - ROCK CORE Standard Penetration Test- Drivin~{ OD Sampler 1' With 
I I - PENETROMETER 140# Hammer Falling 30"; Count ade At 6" Intervals 

PROJECT Soils Exploration 

LOCATION Allen Park Clay Mine 

Allen Park Michigan 
' 

Penetration Moisture Natural Dry Den Unc. Com~. 
Blows For 6'" % WlPU. Wl P.C.f. Slrongth P F. 

17 
25 
62 

. 
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.stfi 
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I 
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I 
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I 
i 
I 
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r 
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I 
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r 
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--1 
I I 
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'Z 
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"' w .. 
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0 
500 

SAMI'lf N()_ 

--

I 

r--- ,~----, .----
! 

~--~ r-

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

6 4 3 2 IY, I 'A y, 3 4 6 8 10 14 16 20 30 40 50 70 100 140 200 
I I _I I .. I 0 

t--r-. 10 

..... 
~ 20 

""" 
30 s: .,.., ......._ 

!.'! 
.......... 40 31 

" 
>-.. 

i ') "' .... 
so ~· 

I < 
0 

li u 
I 60 'Z 

'" "' u 

1'\ "' ~ 

" 
70 

-
I ! ~ 
I 80 

; ' 
! 90 

! ' 
I 

I 100 

100 50 10 5 I 0.5 0.1 o.os 0.01 0.(.05 0.001 
GRAIN SIZE MILLIMETERS 

COBBlE$ I GRAVEl I SAND SILT OR CLAY 
I CO.USI! I ..... I COA.ISf I MfDIUM fiNI! 

flfV 01 Dfi"TH ClASSifiCATION NAT W'%. Ll " " Allen Park Clay Mine MtOJECI 

Allen Park Michigan 

DEPTH 30' SAMPLE No. 3H 

BoRING No 3 OAT£ 3 14 78 

GRADATION CURVES DESCRIPTION ~oft Blue Clay 
--- - ---- ------

'-
0 
CD 

"' 0 

"' '"" I 
00 
lJ> ,... 
"' 



U.S. STANDARD SIEVE OPENING IN INCHES U.$. STANDARD SIEVE NUMBERS 
6' 4 3 2 IY, I 'A y, 3'4 6 I 10 14 16 20 30 40 50 70 100 140 200 

100 I I I _I_ I I 

90 "l! ,....., .... - ......_ 

80 

-
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:z: 
!2 
~ 60 . 

>-.. 
95 .so z a: 

~ 40 .. 
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30 

-- 1--· 

20 
I 

I: I 
1- - I--t-·-·· 

10 
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500 100 50 10 5 1 0.5 

GRAIN SIZE MILLIMETERS 
0.1 

COUlES I GRAVEL I SAND I 
CO.USf .... COAlS! J MlDitJM _l fiN! I 

IA.WU NQ, ILlY 01 Dtnli CU$StiiC.AilOH NAT W"4 " " .. 

GIAOATION CURVES 

, .•... \ 

HYDROMETER 
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10 

20 
!'' 

'" t'-, 
~ 

30 !i: 
!2 

"1111 
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100 o.os 0.01 0.005 0.001 

SILT 01 CUroY 

f'I()Jf(l Allen Park Clay Mine 

Allen Park Michigan 

DEPTH 50' SAMPLE No. SM 

IBORINGNO 5 DATE 3 14 78 
DESCRIPTION Stiff blue cl!!Y_ 
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 

6 4 3 2 II'. I l4 1'. 3 6 8 U) 14 16 20 30 40 50 70 100 140 200 
100 I I I I Tl' I I --.....: 
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500 100 so 10 5 I 0.5 0.1 
GRAIN SIZE MILLIMETERS 

CO .. U$ I GRAVEL I SAND I 
I COAISf .... I COAUf MIDIUM I fiNE I 

S.AMI'll NO. flfV 011 DffTH ClASIIftCATKlN NATW% ll l'l PI 

GRADATION CURVES 
-----

r---

HYDROMETER 
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SILT OR CLAY 

,..OJECl Allen Park Clay Mine 

Allen Park, Mi~higan 

DEPTH 5' SAHP LE No. 6B 

BoR lNG No 6 0ATE 3 14 78 

0ESCR IPT!ON Stiff"Varie~ated Clav 
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